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ALSO: Spring motor eliminates servo-motor in missile 
M-g sets control bulk handling process 
How to compute tolerance stack-up on gears and bearings 


LACHINE DRIV ES 


News and ideas for 
designers and plant engineers 


-? who use power drive equipment 





MECHANICS Roller Bearing UNIVERSAL JOINTS for Trucks 
are specially designed with less parts and connections for 
easy assembly and servicing — smooth running balance — 
maximum strength with less weight — and long, trouble- 
free, safe operation. 








MECHANICS Truck Type JOINTS are assembled by attaching 
joint C to brake flange A independent of fastening between 
drum B and flange A; making possible servicing drum or joint, 
without disturbing other attachments or altering original 
brake drum or propeller shaft balance. Let MECHANICS en- 
gineers help give your trucks or other heavy duty machines 
these competitive advantages. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner * 2202 Harrison Ave., Rockford, Ill. 


Export Sales: Borg-Warner International 


36 So. Wabash, Chicago 3, Illinois 


i a 
—— Roller Rearing |pi| 
UNIVERSAL JOINTS 


For Cars + Trucks + Tractors + Farm implements + Road Machinery « 
Aircraft » Tanks + Busses ond Industrial Equipment _ 
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deliver more ‘‘giddap’”’ per horse 


You put more productive ‘‘giddap” into any machine when you 
install a Maurey V-Drive or a Maurey Roller Chain Drive. 
Maurey Drives deliver the full horsepower from the motor to the 
machine. It’s a double advantage, to have Maurey drive engineer- 
ing and the complete Maurey line at your disposal as you plan. 
For here, in one place, is the answer to the whole drive problem 

. . engineering, the right pulleys, the right V-Belts, the right 
sprockets and the right roller chains. So . . . whether you are 
designing a new drive, or improving an old drive, get the solid 
help Maurey can give you. It’s the sure way to end up with the 
one drive that is right for the job to be done. 


Call your local Maurey Distributor, or 

write direct for any of these catalogs 

FHP V-Drive Catalog F-10.. . V-Belt Catalog No. 55... Multiple V-Drive 
Catalog No. MVD-58 . . . V-Drive Engineering Manual . . . Maureymatic 
Variable Speed Transmission Catalog No. MM-58 .. . Roller Chain Drive 
Catalog D-58 . . . Conveyor Pulley Catalog No. CV-1... 


 Maurey tHe compere, 
ENGINEERED DRIVE LINE 


4} jj 
: j 
Hi-Q FHP V-Pulleys 


(pe | Spy = 


FUL-GRIP Q-D Sheaves 


\ 


Maureymatic 
Variable Speed Transmissions 


O- gr) 9 M) 


Sprockets 


= . ‘ 


Roller Chains 


Conveyor Pulleys 


And a complete line of 
Drive Accessories 


maure <@ MANUFACTURING CORPORATION 
& 2907-23 S. WABASH AVENUE, CHICAGO 16, ILLINOIS 


Fast Service From These Maurey Warehouses 


CLEVELAND: 3200 Lakeside Avenue ¢ Phone: MAin 1-2242 @ KANSAS CITY, Mo.: 


1728 Walnut © Phone: BAitimore 1!-3330 
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a Foote Bros. POWER 
TRANSMISSION 
2) jie. | 


ENCLOSED WORM GEAR DRIVE | 
to see why they give LONGER SERVICE | 


0 


J. C. SALETTE, JR. ...general manager 
DAVID R. CARTWRIGHT ......... editor 
KEITH A. CARLSON ....managing editor 
DAVID JENNESS .................assistant editor 
W. A. WILLIAMS ..consulting editor 
HENRY LEFER .... ee @astern editor 
SCHOLER BANGS see western editor 
DR. DAVID KINSLER ....distilled writing 
ALARIC MAUSSER mand director 
N. G. circulation manager 

reader service mgr. 





FRANCHISE DEPARTMENT 


ALAN J. KICHLER general manager 
F. M. MASON stu Pepresentative 
ROBERT LEADBETER ............production 


SALES OFFICES 


Cleveland 15 
812 Huron Rd., SU-1-9620 
HARRY ANDREWS 


New York City 17 
Rm. 835, 60 E. 42 St., MU 7-3420 
LEE HAAS, vice president 
1 EXTRA STRONG CAST HOUSING Chicago 11 
Provides rigid mounting and Rm. 704, 520 N. Michigan, WH 3-1655 
a _— _ a One look at the oversize bearings, larger CHARLES F. GEYER, vice president 
ings. Made of high quality o2 . > IKIT¢ 
éaeh ieee. shafts, precision made gearing and the ROBERT B. NELSON 


° SAM TRACY 
2 PRECISION ALLOY STEEL WORM sturdy housing of a Foote Bros. Hygrade ‘ ; 


Integral with oversize shaft. Worm Gear Drive tells you that this is a Rm. 8&8, Granada Building 
Carefully matched to worm w . ; " oa i cal a t 7.F 
ae it ae, wean orkhorse unit that will stand up and de 672 S. Lafayette Park Pl., DU 7-5104 


service. liver under the toughest conditions. ALAN T. CAZIER, manager 
3 OVERSIZE OUTPUT SHAFT Notice the carefully balanced design . ee 


pi Se f 31 Palace St., Westminster, VI 2608 
4 HEAVY DUTY, EXTRA LARGE greater mass where it’s needed . . . the elim- JOHN A. LANKESTER. 
BEARINGS ination of weight when it contributes noth- 
Oversize bearings used : . POWER 
pet en ag dol ca ing to efficiency ... strength and toughness a 
ings are combination single at the right places . . . the correct gear alloys DESIGN 
row radial and angular contact . 
noiibantens. tepetehaitbaer- ... the compact design, and above all, the is published monthly and copyright 1959 
, * ss . . by The Power Publishing Company, Inc., 
) ings are single row radial type. simplicity and ruggedness of this unit. a subsidiary of the Industrial Publishing 
5 WORM GEAR : . Corporation, 812 Huron Rd., Cleveland 15, 
Ohio. 
Seeiedimidienieittenens. When you know the inside story of Foote 
form density, high hardness Bros. Hygrade Worm Gear Drives, you can IRVING B. HEXTER se 
virgin bronze alloy casting. ° ae * y . Ce 
iat tend Guusin Giamelie. understand why they have built a reputa- LESTER P. AURBACH executive v. p 


tion for qualit dependabilit an >y- EDWIN M. JOSEPH ..Vice president 
6 HEAT TREATED HELICAL GEARS f 7 m dafbetnste “wa “i , “au pe LEE HAAS ...... ~wivies president 
Shaved for full tooth contact. ormance that is unmatche y others. E. J. HEXTER 
Pinion integral with input CHARLES F. GEYER 
shaft. Gear locked in position ALAN J. 
on worm shaft extension. . 


Los Angeles 57 


manager 


.Vvice president 
vice president 
KICHLER cast. sec./treas. 
Write for i i i 

eee" for Engineering Manval HGB. It contains SUBSCRIPTIONS in U. S. and possessions: 

Just one of 10 different types, 3 complete information on Hygrade Enclosed $7, 1 year; $12, 2 years. Canada: $8 per 
in a wide range of sizes, ratios eT Worm Gear Drives. year. Foreign: $10 per year, payable in 
and shaft arrangements. Me advance in U.S. funds. U.K.: £3.50 per 
year payable in Sterling to London office 





AFFILIATED PUBLICATIONS: Applied Hydrau- 


- 
(is oF lics & Pneumatics, Welding Design & 
Gre Fabrication, Material Handling Engineering 
(formerly Flow), Material Handling [llus- 
a ey e trated, Modern Office Procedures, Occu- 
fe 


i... pational Hazards, Precision Metal Molding, 

Beller Power Tiantbinission Through Bellor Gears The Refrigeration & Air-Conditioning 

Business, Welding Illustrated. Accepted as 

FOOTE BROS. GEAR AND MACHINE CORPORATION a controlled circulation publication at Pon- 


tiae inois. ' 357¢ o 812 
4575 SOUTH WESTERN BOULEVARD * CHICAGO 9. ILLINOIS a a 
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Want to contro/ the 
Variables on your 
Variab/e-speed drives? 


Control Dishing" with Goodyear Var Control Uneven Pull with Goodyear 


able-Speed its that alotel dele] ¢-h (mmr! Variable-Speed Belts that feature a 


ed, synthet special, ‘“‘cool-runn tension section 


to assure balance of yield (Teltr- lip alas -4 


pull on either side of the belt 





Control Fiexibility with Goodyear Var 
able-Speed Belts that are notched with 


at ute uniformity to bend ea 


Variable-speed drives are tougii cnough—without having to contend with variations in the 
performance of the belts you use. 

That's why so many design men insist on the controlled quality construction of Variable-Speed 
Belts by Goodyear. They know these belts are an invariable cure for the headaches so 
common to variable-speed-drive users. 

For the belts that assure you maximum, trouble-free horsepower hours at minimum cost — in a 
complete range of 371 sizes to meet every need—check with the G.T.M.—Goodyear Technical 
Man—through your Goodyear Distributor. Or write Goodyear, Industrial Products Division, 
Lincoln 2, Nebraska, or Akron 16, Ohio. 

IT’S SMART TO DO BUSINESS with your Goodyear Distributor. He can give you fast, dependable service on 


Hose, V-Belts, Flat Belts and many other industrial rubber and nonrubber supplies. Look for him in the Yellow 
Pages under ‘'Rubber Goods" or ‘Rubber Products." 


VARIABLE-SPEED 
BELTS 


* GOOD? YEAR 


THE GREATEST NAME IN RUBBER 
For more information circle No. 13 on the Reader Service Card 
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DEPARTMENTS 


NEWS 

EDITOR'S PAGE 

MEN 

LETTERS 

NEW PRODUCTS 
NOMOGRAMS 
LITERATURE 

ABSTRACT 

AD & PRODUCT INDEXES 


FACTS 


and figures on products 
and literature of interest 
to designers, engineers, 
and other power transmis- 
sion design people can be 
had by circling the right 
numbers on the reader 
service cards found 
opposite page 48. 


READERS’ GUIDE 


July 1959. volume 1 number 7 


SPECIAL REPORT 
8 SURVEY ON GEARS V-BELTS AND ROLLER CHAIN 


FEATURE SECTION 
20 VARIABLE-SPEED DRIVES SPEED MATERIAL HANDLING 


24 SPRING DRIVE ELIMINATES SERVO MOTOR IN MISSILE 
By Kenneth W. Brown 


26 FLEA-POWER IS THE FORERUNNER OF MINIATURIZATION 
By J. L. Bonanno 


IDEAS FOR DESIGNERS AND PLANT ENGINEERS 

33 SHEAVES ON SHAFT GIVE HIGH SPEED VARIATION 

34 GEARMOTOR MAKES OBSOLETE PRESS VALUABLE MACHINE 
35 V-BELTS WORK SUCCESSFULLY ON FLAT PULLEY 

35 FLUID COUPLING, JAW CLUTCHES GIVE TWO-SPEED DRIVE 
36 SILENT CHAIN SOLVES SLIPPAGE PROBLEM 

37 CHAIN DRIVE SOLVES DUAL-SPEED TIMING PROBLEM 

40 AIR CYLINDER KEEPS CHAIN TENSION CONSTANT 

4| WHEELS GO BACKWARD, BLADE FORWARD 

42 BALL BEARINGS ACT AS CLUTCH IN ECCENTRIC DRIVE 

42 TIMING BELT DRIVE REDUCES SHEAVE DIAMETER 


BEARING SECTION 
52 TOLERANCE STACK-UP ON GEAR TRAINS 


By Walter Bobak 
REFERENCE FILE 


56 NOMOGRAM OF C, D, E BELTS OR CHAIN LENGTHS 
By George B. Richter 


57 NOMOGRAM FOR NUMBER OF INVOLUTE GEAR TEETH 
By J. N. Arnold 


ABSTRACTS 


62 WHICH VARIABLE SPEED D-C DRIVE? 
By Mark H. Sluis 
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Now...from Durkee-Atwood 


DA 358 


V-BELTS 


Introducing the entirely new 
V-Belt concept for compact, 


Plus-Power Drives 


From Durkee-Atwood, pioneer manufacturer of 
high quality V-Belts for industry, comes the great 
new “DA 358” V-Belt, opening up completely new 
opportunities for highly compact, economical multi- 
ple V-Belt drives. ““DA 358” V-Belts are engineered for 
unprecedented power transmission as compared with 
conventional V-Belts . . . with the ability to transmit 
more horsepower in a given area, at less cost, and 
with fewer belts, smaller, lighter sheaves and shorter 
center distances. They are manufactured with the 
quality and precision for which Durkee-Atwood is 
famous—quality which we invite you to test. Manu- 
factured in 3V, 5V and 8V sizes. 


SPECIAL: Durkee-Atwood’s new ‘‘Red 
Shield’ V-Belts now have a horsepower rating 40 
per cent higher than former Standard V-Belts— 
part of a major V-Belt upgrading program for 
improved drive design. 


We invite you to test DA 358 V-Belt 
against all other V-Belts 


Write on your letterhead giving data, and we will 
forward to you our engineering recommendations. 


DURKEE -ATWOOD 
COMPANY 


MINNEAPOLIS 13, MINNESOTA 


Look for the |*."*| on your V-Belts 


For more information circle No. 8 on Reader Service Card 
































NEWS from the power transmission field 


David Brown Ltd. affiliates with Foote 


LONDON, ENGLAND—A  substan- 
tial block of equity shares in Foote 
Bros. Gear & Machine Corporation is 
to be purchased within the next few 
months by the British firm David 
Brown, Ltd. The arrangement calls 
for David Brown to buy a 25 per 
cent interest initially, increasing its 
holdings in Foote Bros. to 50 per 
cent at a future date still unrevealed. 

The affiliation involves two century- 
old firms in the power transmission 
field. Full 


operation will be achieved between 


equipment working co- 
the two companies with Mr. David 
Brown, chairman and managing di- 
rector of the British concern, and 
Mr. Allan Avison, his co-director, be- 
coming members of the board of 
directors of Foote Bros. 

1860, David Brown 


Ltd. is one of the principal engineer- 


Founded in 


ing combines in Great Britain and 
is the largest manufacturer of gear- 
ing in Europe and the British Com- 
monwealth. A wide diversity of prod- 
ucts, including machine tools and 
accessories for the production and 
testing of gears, steel and bronze 
castings, farm machinery, -and agri- 
culture and industrial tractors, is 
made by the company, which also 
makes Aston Martin and Lagonda 
cars. 

Commenting on the link recently, 
Mr. Brown said that he could foresee 
benefits to both 


from the interchange of technical in- 


great companies 
formation. Cross-licensing of manu- 
facturing rights for certain products 
in each of the two companies’ lines 
is envisaged, and world-wide distri- 
bution David 
Brown-Foote Bros. name will be fa- 
cilitated. 


under a combined 


Rocketdyne employs advanced gear inspection 


LOS ANGELES, CALIF.—A_ new 
facility, the precision gear inspection 
laboratory, is capable of checking 
gear tooth tolerances to within one 
ten-thousandth of an inch. The new 
lab is part of the comprehensive 
rocket engine reliability program at 
Rocketdyne Division of North Ameri- 
can Aviation, Inc. 

According to Robert Heath, di- 
rector of quality control at Rocket- 
dyne, the inspection lab is one of the 
most advanced in the country. It fea- 
tures a 109-inch capacity spline and 
broach machine for checking and re- 
cording involute profile, spacing, lead 
finish of 


splines and shafts before such parts 


angle. eccentricity and 
are assembled into rocket engine tur- 
bopumps. 

The lab’s precision gear inspectors 
daily check hardness, finish, contour 
and dimensions of more than fifty 
gears. Among the inspection devices 
used is a comparator, picture of 
which is shown below, with a 30-inch 
screen capable of magnifying gear 
tooth profiles 62! times—enough to 
make a human hair appear pencil- 


thick, 


6 


Van Norman gains control 
of American Pulley 
NEW YORK, N. Y. 
Industries, Inc. has acquired working 
control of the American Pulley Com- 
pany, in which it has held a minority 
interest for the last three years. 
Charles F. Myers, Van Norman 


president and newly-elected president 


-Van Norman 


of American Pulley, has announced 
Van Norman’s intention to use all its 
corporate resources to promote the 
profitable growth of American Pulley. 
He stated that American Pulley will 
be continued as a separate company 
and that no further changes in execu- 
tive or other personnel are contem- 
plated. 

The Philadelphia concern has for 
many years manufactured power 
transmission and material handling 
equipment, and pressed metal special- 
ties. 

Van Norman Industries operate a 
number of companies, including 
H. W. Butterworth & Sons, Bethayres. 
Pa.; Morse Twist Drill & Machine. 
New Bedford, Mass.; Super Tool, 
Detroit; Van Norman Automotive 
Equipment and Van Norman Ma-: 
chine, Springfield, Mass. 
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Special gearmotors for 
aluminum smelting 


DETROIT, MICH.—One thousand 
compact, high-temperature, double- 
enveloping worm gearmotors are be- 
ing used in the smelting of aluminum 
at Harvey Aluminum’s plant at The 
Dalles, Oregon. 

The smelting facilities at the plant 
contain rows of electric furnaces, or 
cells, housed in four separate build- 
ings. The electrolytic cells in which 
the aluminum is made were designed, 
engineered and built by Harvey in 
its own Torrance, California works. 
Each cell, however, includes four of 
the gearmotors. Two units control 
the height of the anode in relation to 
the bath, and the other two control 
the position of the casing in relation 
to the anode. 

The gearmotors have double-ex- 
tended gearshafts and 40 to 1 re- 
duction. Double-extended wormshafts 
with a 21% inch center distance are 
used on half of the gearmotors. Rated 
1750 
rpm, The other 500 units have stand- 
ard wormshafts, a 3 inch center 
distance, and are rated at 3 horse- 


capacity is 2 horsepower at 


CBBI nears release 

of design manual 

EVANSTON, ILL.—Bearing design- 
ers and users will be able to design 
with confidence using the latest theo- 
retical and experimental sleeve bear- 
ing design information available, 
members of the Cast Bronze Bearing 
Institute agreed, following their re- 
view of the latest draft of the CBBI 
technical manual. At a recent meet- 
ing in Chicago, member firm repre- 
sentatives studied and approved re- 
cent revisions and additions pre- 
sented by Harry Rippel, project en- 
gineer, Franklin Institute, Philadel- 
phia, who is serving as director of 
the manual’s preparation. 

New manual is said to simplify 
the designer’s work by the substitu- 
tion of graphs and equations for 
time-consuming trial-and-error meth- 
ods. All areas of sleeve bearing ap- 
plication are covered. The manual 
will be available through CBBI mem- 
bers and the organization’s office. 

The Certificate of Merit of Ameri- 
can Metal Market magazine was re- 
cently awarded the CBBI for its con- 
tribution in preparing the manual, 
among other citations, 
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power at 1750 rpm. 

The ability to withstand ambient 
temperatures up to 300 degrees F was 
the most important consideration in 
Harvey’s selection of the gearmotors, 
which are made by Cone-Drive Gears, 
in Detroit. Also important in the 
selection were the abilities of the 
gears to stand up under the full 
force of a stalled driving motor and 
frequent reversing operations. 


New oil for hot engines 
NEW YORK 
for jet engines will let them run at 
higher temperatures for higher effi- 


A new synthetic oil 


ciency and more power from the 
same engine. Present lubricants are 
good for maximum temperatures of 
300 F. The new oil will stand 400 
for long periods. Air Research and 
Development Command and Cela- 
nese Corp. of America developed the 
new oil which is ester-type gas fluid 
with additives such as phenothiazine. 


Franklin Electric builds 


BLUFFTON, IND. 
gram now under way and scheduled 
for completion in November, 1959, 


Building  pro- 


will add 40 per cent more space to 
Franklin Electric Company’s instal- 
lation at Bluffton, Ind. New build- 
ing will be devoted largely to electric 
motor production and office facilities. 

Installation of special-design, auto- 


AMF organizes new 
product group 
NEW YORK, N. Y.—American Ma- 


chine & Foundry Co. has announced 
the formation of four of its branches 
into a new product group to strength- 
en the company’s position in the 
electrical industry. 

Members of the electrical products 
group are Potter & Brumfield, Inc., 
with plants in Princeton, Ind., Frank- 
lin. Ky., and Guelph, Ontario, manu- 
facturing electrical Leland 
Electric Motor Division, Dayton, 
Ohio: Leland Aircraft Products Divi- 
sion, Vandalia, Ohio: and Leland 
Electric Canada Ltd., Guelph, On- 
tario. Leland Electric manufactures 
fractional and 


relays; 


integral horsepower 
motors, Leland Aircraft rotary and 
static power supply equipment for 


aircraft and guided missiles. 


AGMA announces 
new memberships 
WASHINGTON. D. C.—New com- 


pany members of the American Gear 
Manufacturers Associates are Harry 
Frohman, Inc., Miami, Florida (rep- 
resented by Harry Frohman, presi- 
dent): Parkersburg Rig and Reel 
Co., Coffeyville, Kansas (Charles H. 
Evans, research and development en- 
gineer): and Sargent Engineering 
Corp., Huntington Park, California 
(EJ, 
general manager). Recent technical 
member is Boeing Airplane Co., Ind. 
Products Div., Seattle, Wash. 


Sargent, vice president and 


at Bluffton 


mated machinery will account for 
25 per cent more unit production, 
with an increase from 800 to 900 em- 
ployees, according to E. a. Schaefer. 


Franklin 


take advantage of its increased fa- 


president. is expected to 
cilities by producing newer types of 
motors and by broadening its market- 


ing s¢ ope. 





Here’s what you reported 
in the recent... 


TO FOSTER BETTER communica- 
tions between users of power trans- 
mission products and manufacturers, 
the following is a report from across 
the nation, from all types of indus- 
tries, from men who use gears, V- 
belts and roller chain. 

Those polled included chief en- 
gineers, factory managers, product 
engineers, maintenance superintend- 
ents, plant engineers, master mechan- 
ics, design engineers and many others. 

There were just as many from the 
San Diego area as from Chicago, Fort 
W orth, Jacksonville, Boston and other 
geographical areas throughout the 
country. 


THE REPORT ON GEARS is compiled from fig- 
ures covering approximately 11,400 separate installa- 
tions with either open gearing (shielded or not) or 
enclosed gearing, such as in gear boxes. 

The average life of open gears of all types is ap- 
proximately 4-12 years. The average life of enclosed 
gears is approximately 10-15 years. You considered 
this good life especially when units under light loads 
in clean environments with no lubrication problems 
operate 15 to 30 years without problems. 

In some cases you replaced gears with other power 
transmission components: 

@ Approximately 7% of you replaced gears with 
V-belts in the past year because of noise, vibration, 
cost and maintenance—usually immediately after 
problems with the gears. 

@ Approximately 6% of you replaced gears with 
roller chain in the past year because of better in- 
stallation convenience, ease of maintenance and noise, 
in that order. 

@ Approximately 1542% of you switched from open 
to enclosed gears because of lubrication and main- 
tenance problems. 

In some cases, you replaced other power trans- 
mission products with gears: 


if 


@ Approximately 5% of you switched from roller 


chain to gears to gain better control over your oper- 
ation. 

@ Approximately 2% of you switched from belts to 
gears because of belt problems. 


Reasons 
@ Approximately 61% said you had gear problems 
of one kind or another; the remaining 39% had no 
gear problems. Of those who had problems: 
@ Approximately 53% said your gear problems are 
related directly to lubrication. 
@ Approximately 52% say gear problems show up 
in the form of excessive wear which causes noise and 
mandatory replacement. 


Continued on next page 
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THE REPORT ON V-BELTS is compiled from 
figures covering approximately 16.400 V-belt in- 
stallations. 

The average life of V-belts is between 1 and 3 
years with some belts operating 7 to 15 years. Most 
of you consider this good life and will replace belts 
with new belts when needed. 

In some cases you replaced V-belts with other power 
transmission products: 

@ Approximately 6% of you replaced V-belts with 
roller chain during the past year because of slippage 
and overheating. 

@ Approximately 2% of you replaced V-belts with 
gear drives because of longer service life. 

@ Approximately 6% replaced V-belts with other 
types of belts because of stretch, slippage, speed and 
size limitations. 

In some cases, you replaced other power trans- 
mission components with V-belts: 

@ Approximately 7% of you replaced gears with V- 
belts because of quieter operation and economy. 

@ Approximately 13% replaced roller chain with V- 
belts because of wear, dust, lubrication, noise and 
maintenance problems. 

@ Approximately 3% of you replaced other type of 
belts with V-belts because of better loading qualities 
and greater dependability. 


Reasons 


@ Approximately 68% said you have V-belt problems 
of one kind or another. The remaining 32% had no 
belt problems of any kind. Of those who had problems: 
@ Approximately 38% thought that belt wear was 
objectionable and could somehow be reduced. 

@ Approximately 3% complained of V-belt noise. 


@ Approximately 70% felt that belt stretch was ex- 
cessive and was the cause of other problems. 

e@ Approximately 17% thought V-belts aren’t as strong 
as they should be. 


Continued on next page 
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THE REPORT ON ROLLER CHAIN is compiled 
from figures covering approximately 9400 chain drive 
installations. 

The average life of all installations is between 2 
and 5 years with some units running as long as 15 
years. Ability to keep lubricated is the major factor. 
Most of you consider chain life good and will re- 
place with new chain when needed. 

In some cases, you replaced chain with other types 
of power transmission devices. 

@ Approximately 5% of you replaced roller chain 
with gear drives in the past year. 

@ Approximately 13% of you replaced chain with 
V-belts in the past year because of rust, noise and 
lubrication problems. 

In some cases, you converted other types of drives 
to roller chain operation: 

e@ Approximately 6% switched from gears to chain 
because of noise, installation and maintenance. 

@ Approximately 6% switched from V-belts to roller 
chain because of slippage, shock loading and speed 
control. 


Reasons 


@ Approximately 64% of all polled said you had 
roller chain problems of one sort or another. The re- 
maining expressed satisfaction with all chain installa- 
tions. Of those who had problems: 

@ Approximately 77% related them to lubrication. 
@ Approximately 74% blamed short life and failure 
on wear. 

@ Approximately 24% objected because of noise. 
@ Approximately 32% considered stretch too much. 
@ Approximately 9% thought chain was not strong 
enough. 


@ Approximately 1% felt chain was difficult to speci- 
fy to get the type desired. 


Continued on next page 





RECOMMENDATIONS 
GEAR SURVEY continued 


@ Approximately 44% consider noise the worst oper- 
Run hot gears ational objection. 
with dry lubrication, @ Approximately 8% are sometimes confused with 
such as air or gas manufacturer’s data on specifying the gears you want. 
@ Approximately 9% don’t feel you install gears 
satisfactorily after you buy them. 
@ Approximately 12% say you don’t know how to 
service gears properly. 


@ Approximately 6% blame gear failures in gear 
boxes on seal failures. 
@ Approximately 8% blame gear failures on bad 
How about working bearings. 

out split gear | @ Approximately 6% say you have had gear box 
designs? | housings of interior quality with blow-holes or ex- 

| cessive porosity that caused failure. 

Your Problems 


Your gear problems are varied. Here are some of 
them in general order of their importance. 
Poor lubrication facilities for open gears. 
How to keep dust and dirt out of open gears. 
How to keep grease on open pinion gears. 
How to prevent excessive wear on all types of 
gears. Teeth not hard enough. 
Match V-belt lengths better High noise level. 


Inadequate seals that let oil or grease escape 


from gear boxes. 

7) Inadequate bearings that malfunction and let 
the gear trains get out of kilter. 
Having to shut down for long periods to re- 
place gears. 

Cast iron gear teeth not hard enough. 
Cost of gears too high. 


Gears s cifie ; @ i Ss ar 
Compounds to cut oil and grease ears specified for continuous duty not hard 


d t ol F k enough. 

ea ee ee Open gears messy in food, textile and related in- 
dustries. 

Poor dimensional and tooth surface quality. 
Loose fit on shafts in new machinery. 

Difficult to specify. 

Difficult to install. 


Simplify connecting links for Your Recommendations 


easier assembly and disassembly Here are your recommendations that could help 
eliminate these problems. They are not listed in any 

particular order: 
(1) Use tapered fits like those on sheaves and other 

shaft components. 
Use better metals to = ; (2) Work out split gear designs, like split bearings 
eliminate lubrication as and sheaves to facilitate 
a service factor moval. 


installation and re- 


Issue simplified maintenance, specification and 
installation cards for men who don’t take time 
to read manuals. 

Increase tooth hardness. 

Improve cast iron gears, especially surface hard- 
ness. 
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Keep T.I.R. closer. 

Improve finish of semi-finish gears. 

Make all gears reversible. 

One major manufacturer runs a large operation 
at approximately 350F. Lubrication was major 
problem for years. Grease would break down; 
gears would fail. Chief engineer now running en- 
tire operation dry, without lubrication. No prob- 
lems. Gears run well dry. 

Use higher quality seals and bearings. 
Eliminate need for oil or grease. Dry operation 
with air or gas might be the answer. 

Keep gears engulfed in oil to provide lifetime 
operation, 


V-BELT SURVEY continued 


@ Approximately 8% of you had difficulty in specify- 
ing the type belts you want. 
@ Approximately 11% said you had major problems 
in installing and removing belts. 

Some of you spoke of other problems which in- 


cluded poor matching, dry rot, corrosion, undesirable 


lubrication. 


Your V-belt Problems 


Your V-belt problems stick closely to a_ pattern. 
The problems are not great in number. The following 
are listed close order of importance. 

(1) Poor matching of belt lengths. 

(2) Deterioration due to chemicals, grease and oil. 

(3) Belts cracking outside-in. 

(4) One belt in a set stretching and overloading 
others so that all must be replaced to prevent 
uneven tightness. 

(5) Belt glazing caused by dust inducing slippage 
and heating. 

(6) Lack of standardization by manufacturers. 

(7) Sheave wear. 

(8) Belts make outboard bearings run hot because 
of the tight pull. 

(9) Difficult to specify. 

(10) Difficult to install and remove. 

(11) Twisting when tightened. 

(12) Poor instructions on use and care. 


Your Recommendations 
To eliminate these problems, here is what you 
recommend be done with V-belts, not listed in any 
order of importance: 
(1) Standardize with same numbers by all manu- 
facturers. 
(2) Mark permanent identification on OD or PD. 
(3) Match belts better for multiple installations. 
(4) Make good quality belts to take apart like chain. 
(5) Continue research on metal and fabric cords 
to continue fight against stretch. New V-belts 
heing watched very closely. So far, all good 
comments; only one minor negative comment. 
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(6) Make belts better heat-resistant. 

(7) Two types of compounds needed: to cut oils and 
greases; to keep older belts from dry-rotting 
and cracking. Quite a few claim belts would last 
15 years if cracking could be prevented. 

Stop use of undersize bearings on shafts driven 
by belts. 

Make smaller size belts. 

Make stronger: improve wear resistance. 
Improve specification and installation instruc- 
tions, 


ROLLER CHAIN SURVEY 
continued 


@ Approximately 10% said chain was difficult to 
install and remove. 

@ Approximately 19% said chain was difficult to 
service and keep in operation. 


Your Problems 
Roller chain problems are few and categorized as 
follows: 

(1) How to keep lubricated. 

(2) How to shield to keep out dirt and dust. 

(3) How to prevent messy condition when grease 
mixes with dirt and causes gummy paste. 
Stretch due to pin and roller wear. 
Mis-pitching due to stretch even though sprockets 
are not worn, 

Repair links not simple enough. 
Stretch due to shock loads. 

How to lubricate exposed chain. 
Sprocket wear. 

How to clean and keep clean. 

How to lubricate at high temperature. 


Your Recommendations 


Most of you had recommendations that might im- 
proye roller chain performance. Here are some of 
them: 
(1) Eliminate lubrication as a factor by using 
higher quality metals that will not rust. 
Use internal, external or self-lubricating devices 
that not only lubricate but clean. 
Lse harder pins and rollers to prevent wear. 
Provide bath device that is simple and can 
be adapted to all chain drives. 
Heat treat side plates so they don’t break. 
Provide a universal tightener, air or spring, to 
prevent slapping. overtightening and to take- 
up wear. 
\ brush or blowing device to keep off dirt and 
dust. 
Make connecting links simpler for easier con- 
necting. 
Eliminate oil and grease as lubrication mediums. 
Use air or gas. 
Design a shield or guard that dips and cleans 
each revolution. 
(11) Use taper locks for easier installation. 
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YOUR VOTE OF CONFIDENCE... 


. . » has been well expressed in the first six issues of 
POWER TRANSMISSION DESIGN. We on the staff are 
taking this formal opportunity to thank you. Here’s 
the score to date: 

You’ve sent in over 20,000 inquiries for more in- 
formation on new products, product literature and 
paid advertisements. 

You’ve written us nearly a thousand letters. 


Our first 55 advertisers have grown to 96 and there 
are many more whose products you will see advertised 
in the near future. 

‘Yow now number 35,000 readers from an initial 

" 25,000 which is nearing the complete cross-section of 

' Sy MODERN key men who guide industry in the advanced methods 
ELECTRONIC of conveying shaft power. 

We have reprinted over 30,000 extra pages of vari- 

ENGINEERING ous articles for distribution to interested groups at 

GIVES PRECISE your request. 
MOTOR SPEED Pass along readership is 3 to 1. That is, reader serv- 
CONTROL 


ice cards and other records show almost 90,000 total 
men read POWER TRANSMISSION DESIGN. 
1/100 — 10 H. P. 
Modern industrial electronic en- 


All of this is indeed gratifying. 
gineering has been coordinated 


with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 


WE CAN'T RUN A MAGAZINE... 


..- without this support. Thanks for it, and we promise 
our best for bigger and better things to come. 


motors while operated from the 
regulor alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


De DIV. of " ELECTRO DEVICES, Inc. 


4 Godwin Ave., Paterson, N. J 
ARmory 4-8989 
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For Ferformance Leadership... 


TRACTOMOTIVE AGAIN CHOOSES 


Already proven on two larger Tractoloader models, 
Timken-Detroit Planetary Axles have been chosen for 
a third model—the new TL-14 front end loader, with a 
5300-lb. carrying capacity. 

The new Tractoloader TL-14 has all the working ad- 
vantages of the larger TL-20 and TL-16 Tractoloaders, 
including full power-shift transmission with exclusive 
one-lever speed and direction control . . . longer reach 
... greater stability. And to assure maximum payload 
and light weight, Tractomotive again consulted with 
Rockwell-Standard Axle engineers. They “customized” 


TIMKEN-DETROIT*® PLANETARY AXLES! 


a standard planetary axle, and were able to meet 
Tractomotive’s exact specifications. Result: The man- 
ufacturer avoided the high cost of a new, especially 
built component. . . production was started sooner ... 
and the expense of additional facilities were eliminated. 

If you are an equipment manufacturer, you too, will 
want the superior benefits of Rockwell-Standard engi- 
neering experience and manufacturing facilities. Call 
on Rockwell-Standard for the best solution to any 
problem involving power transmission and propulsion. 


> RS 


ROCKWELL 





Apher From ¥f... ROCKWELL-STANDARD 


CORPORATION 


wed 


TANDARD 


mt c-Val-saalt-t-}lelame- tale me. >.41-mm ©) h’al-jlelamm @)-bene)h anc?) {iletaller-ta) 
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MEN of the power 


WHITTINGHAM 


LYSETT 


ROWE 


Executive changes at Long Manufacturing 


DETROIT, MICH.—In recent ap- 
pointments at Long Manufacturing 
Div., Borg-Warner Corp., Harry H. 
Whittingham became president and 
general manager, and W. E. 
and Daniel W. 
vice presidents. 

Mr. Whittingham is well known in 


Rowe 
Lysett were named 


BEATON 


Twin Disc appoints Beaton 
RACINE, WISC.—Donald E. Beaton 


is the new director of manufacturing 
for the Twin Disc Clutch Company’s 
hydraulic division in Rockford, IIli- 
nois. Announcement was made by 
John H. Batten, company president. 

Mr. Beaton has been assistant gen- 
eral manager of the hydraulic divi- 
sion since 1952. Prior to that time he 
was factory manager of the Thomp- 
son Products Company’s accessories 
division. 


14 


the automotive and appliance fields, 
having served since 1957 as executive 
vice president and assistant general 
manager of Long Div. He has held 
production, sales, engineering and 
administrative positions with both 
the Norge and Detroit Gear & Ma- 
chine organizations within the Borg- 
Warner Corp. Prior to his association 
with Borg-Warner, he was produc- 
tion manager for the Canadian prod- 
ucts division of General Motors. 

Mr. Rowe, new vice president, man- 
ufacturing, for Long was previously 
director of manufacturing for all 
Long plants in the Detroit area. He 
has served with various Borg-Warner 
divisions since 1927. 

Mr. Lysett, named vice president, 
sales, for Long, joined the company 
in 1942 as chief clutch engineer, later 
becoming director of product engi- 
neering, sales manager, and director 
of sales. 

Long makes radiators and other 
heat exchanger products, clutches 
and fluid torque converters, and drive 
line components for the automotive 
and farm implement industries. 


Chicago district manager 
for Hewitt-Robins 


STAMFORD, CONN.—Chelsea R. 
Phillips is the new Chicago district 
sales manager of the Robins Con- 
veyor Division of Hewitt-Robins, Inc. 
Since 1951 Mr. Phillips has been 
Hewitt-Robins’ sales manager in Hib- 
bing, Minn., center of the Mesabi 
iron mining industry. 


transmission industry 


GE appoints Sutton marketing 
manager, promotes Naylor 
SCHENECTADY, N. Y.—Clement E. 


Sutton was recently named manager 
of marketing in the General Electric 
Company’s gas turbine department, 
replacing Edward G. Naylor. Mr. 
Naylor assumes a newly created po- 
sition as manager of plant sub-con- 
tracting operations in the Schenectady 
public employee relations depart- 
ment. 

Mr. Sutton has had academic and 
professional experience in electrical 
engineering and, 1934, has 
served General Electric in both sales 
and technical capacities, most recent- 
ly as manager of marketing in the 
apparatus service shops department. 
Mr. Naylor, who joined the company 
in 1940, has specialized in turbine 
sales in the Chicago district and in 
Schenectady. 


since 


a 


MALLOY 


Maurey appoints Malloy 
CHICAGO, ILL.—Russell B. Malloy 


has been appointed vice president in 
charge of sales, according to an an- 
nouncement from the board of direc- 
tors of the Maurey Manufacturing 
Corporation, Chicago. 

Mr. Malloy was promoted from his 
position as sales manager for all 
Maurey divisions which he had held 
for six years. 
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New District managers 
at Worthington 


HARRISON, N. J.—Recent news 
from A. W. Fraser, general market- 
ing manager, Worthington Corp., in- 
cludes the appointment of two new 
managers of district sales offices. 

Charles D. Wood has succeeded 
Richard M, Cleveland at the Boston 
district office. Mr. Cleveland retired 
June 30. With the corporation since 
1939, Wood has been application en- 
gineer, field service engineer and 
technical representative, all at the 
Boston office. 

New manager at Cincinnati, Ohio 
is Fred O. Snyder. Mr. Snyder suc- 
ceeds Ralph G. Griffin who has been 
transferred to the company’s home 
office in Harrison, N. J. Joining 
Worthington in 1941, Mr. Snyder 
has been sales representative and ap- 
plication engineer in the Cleveland 
area. 

Other news from Worthington in- 
cludes the appointment of B, R. 
McBath as general manager of the 
corporation’s Plainfield division. His 
most recent assignment was as gen- 
eral manager of European operations. 


SPEIDEL 


Speidel heads SKF 

sales planning 

PHILADELPHIA, PA.—Harold W. 
Speidel has been appointed manager 
of sales product planning with SKF 
Industries, Inc., it was announced 
Stuart H. Smith, vice 
president in charge of sales. 

The newly-created sales product 
planning organization, formerly the 
product department, will be part of 
the ball and roller bearing marketing 
operation. Speidel joined SKF in 
1940, and was formerly district man- 
ager of Philadelphia-area sales, 


recently by 
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SNYDER 


Hercules Motors appoints 
new manufacturing director 
CANTON, OHIO—Adolph A. Kar- 
rasch, veteran truck engine produc- 
tion man for International Harvester 
Company, has been named director 
of manufacturing at Hercules Motors 
Corporation, William L. Pringle, 
president, has announced. 


Clark names personnel chief 
JACKSON, MICH.—Archie E. Sims 


has been appointed personnel direc- 
tor of Clark Equipment Company’s 
Transmission Division. Announce- 
ment was made by George L. Turner, 
Clark vice president. 

Mr. Sims had been staff mediator 
for the Michigan State Labor Media- 
tion Board since 1946. Prior to that, 
he was associated with the John 
Miller Electric Company. 


Cutler-Hammer appoints 
new quantity sales head 


Warren G. Cudlip is new manager of 
quantity sales at Cutler Hammer Inc., 
Milwaukee. He was manager of the 
Grand Rapids, Mich., branch sales 


office. 


Bradley promoted at 
Lincoln Engineering 


Jack Bradley is a new assistant sales 
manager of the Industrial Div. of 


Lincoln Engineering Co., St. Louis. 


Carver now asst gen mgr 
at Gleason Works 


Howard F. Carver is newly named 
assistant general manager of Gleason 
Works, Rochester, N. Y. The post 
is a new one. Carver continues as 
vice-president in charge of sales and 
a member of the board of directors. 


U.S. Industries picks Mandeville 


M. L. Mandeville is now vice presi- 
dent and director of sales of the In- 
ternational Division of U. S. In- 
dustries, Inc. In his new capacity, 
Mandeville will direct export sales. 


Lists over 8,000 Precision Instru- 
ments, Parts and Components. 


From stock! Complete with Draw- 
ings, Full Specifications and Prices. 
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14-Piece 
“‘DESIGN-AID”’’ TEMPLATE KIT 


14 actual size templates, created to 
assist you in the design and develop- 
ment of specific mechanical systems. 


Send for FREE Catalog 
and “Design Aid” Today. 


PIC DESIGN CORP. 


Subsidiary ot BENRUS WATCH COMPANY, Inc. 


477 Atlantic Avenue 
East Rockaway, L.1., N.Y 
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Ani Mow’ Citehaed Stationary 


...in answer to Air Housing 


Talelel-} (a's aat-laler-ii— 
Sialionacre 


BY CONWAY 


e Middle-Shaft Mounting Accommodation 
e No Shaft Drilling 
e@ Traditional Conway Quality 


POWER 
Gear Drive with by Conway 


Outflange Adapter T | R '@) U G | A | R 
SLE AE SEES ai 


Lug Drive es | 
Mechanism 

“Just what we have been waiting for’ is all 
\iaeaneaita we’ve been hearing. And as usual, Conway has 
come up with the right answer. Larger units de- 
signed specifically for your job. ALL with Con- 
way’s traditional conception of high quality at 
prices within reason. 


pn 





The World's Most Respected Name in 
Industrial Clutches for over a Half-Century 


WRITE FOR CATALOG 858 


Pat Applied for U.S.A. and Canada 


NOMINAL WORKING TORQUE DESIGN TORQUE 
thi ss ——s AT 60 PSI IN LBS. AT 60 PSI IN LBS. 


858-3 Lug 210 315 
858-5 Lug 1260 1890 
858-8 Gear 3780 6300 
858-12 Gear 11340 18900 
858-14 Gear 15120 22680 











*% 6 drives available: Inflange or Outflange Adapter, Bronze bushed or Ball-bearing 
sleeve, Bronze or Ball-bearing pilot coupling. Additional models to be introduced soon. 


Note: Torque can be increased on all models either by incorporation of sintered bronze 


drive discs or by increase of air pressure. Please consult the Conway engineers 
if this is desired. 


The CONWAY CLUTCH COMPANY 
2754 COLERAIN AVE. CINCINNATI 25, OHIO 
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CONE-DRIVE worm GEAR 
HOLLOW SHAFT 
SPEED REDUCERS 


Standard Cone-Drive hollow shaft 
speed reducers are available in four basic 
sizes (2, 24%, 3 and 3% inch center 
distance units) to accommodate loads 
from fractional to 13 horsepower. They 
are built around the double-enveloping 
worm gear design and carry the same 
high ratings as standard Cone-Drive 
speed reducers. 


You, as a designer, will be particularly 
interested in the versatility of application 
and space savings made possible by the 
right angle design between input and 
output shafts. 


The reducer is mounted directly on 
the driven shaft and requires only a 
simple bracket or torque arm to prevent 
it from rotating about the driven shaft. 


Construction is rugged enough to per- 
mit floor or wall mounting of Cone- 
Drive hollow shaft reducers and “‘hang- 
ing”’ the driven shaft on it (in certain 
applications), eliminating pillow blocks 
or bearings. Larger-than-necessary taper 
roller bearings and heavy-duty castings 
make this possible. 


If a motorized reducer is desired, a 
simple, standard bell housing can be 
furnished for NEMA C-type face motors. 
The need for expensive couplings is 
eliminated since a tang-type drive sleeve 
and suitably machined worms are pro- 
vided. When a hollow-shaft speed re- 
ducer and face-mounted motor are com- 
bined, no bed plate or mounting arrange- 
ment is required. Pulleys, belts, sheaves, 
etc., that might be troublesome or diffi- 
cult to install are also eliminated. 


* Ask for Bulletin CD-218. 
WELDING POSITIONER LAUNDRY MACHINE 


CONE-DRIVE GEARS vision micHiGAN TOOL COMPANY 


7171 E. McNichols Rood + Detroit 12, Michigan + Telephone: TWinbrook 1-311 


ce 
+ DOUBLE-ENVELOPING (©) DOUBLE-ENVELOPING WORM DOUBLE REDUCTION WORM 1") @ ye DOUBLE-ENVELOPING 
@) 5 WORM GEARSETS ] GEAR SPEED REDUCERS GEAR SPEED REDUCERS Tat RIGHT ANGLE GEARMOTORS 
For more information circle No. 6 on the Reader Service Card 
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Ue Mealel 
P Model with no base 


= 


S Model 


Speed Reducers 


Oflo 


LINE 


al faa ot - 1a Me Lele) {-te| 


80% More Capacity—Far Less Space 
HI ...in capacity — will handle up to double the load. 


HI...in versatility—More load with no increase in size or weight. 


HI...in performance — Fin and fan cooled for greater capacity 
with less heat rise. 


HI1...in value—all new design for long life and minimum 
maintenance. 


HI-Line reducers are available in six new series ranging from 
1.33” to 5.25” centerdistance. Standard models in each series 
include vertical with high or low base,and horizontal models 
with worm upper or lower. 


Get Your 

Free Catalog — 
7186 pages packed 
with useful 
information 

on gears and 
speed reducers 


For more information circle No. 17 on the Reader Service Card 


LETTERS 


Address letters to: 

The Editor 

Power Transmission Design 

812 Huron Road, Cleveland 15, Ohio 


Reprints? 


Gentlemen: 

A recent AGMA Bulletin referred 
to an article “How to Cope with 
Critical Speeds” in the April 1959 
issue of PowEeR TRANSMISSION De- 
sIGN. We feel this article would be of 
interest to us, but have been unable 
to obtain a copy. Can you help us? 
GEORGE PASCOE 
Manager, Design and Standards Dept. 
Manufacturing Engineering Office 
Ford Motor Co. 

Dearborn, Mich. 


Gentlemen: 

On page 29 of your April issue 
there is an article in connection with 
a book published by the American 
Society of Lubricating Engineers, 
Chicago, Illinois. If you could give us 
the street address of this organiza- 
tion, we would appreciate it, in order 
that we may write to them directly. 
J. J. FINNEGAN 
New York Trap Rock Corp. 

West Nyack, N. Y. 


Gentlemen: 

I was pleased to receive the June 
issue of PowER TRANSMISSION DE- 
SIGN and to read the fine article you 
have written pertaining to our small 
motor. Would like to know if there 
is a chance to obtain reprints on this 
article. 

Heinz A. MUELLER 

President 

Heinz A. Mueller Engineering Co., Inc. 
Chicago, Illinois 


Gentlemen: 

We would appreciate receiving 
price on the following: 1000 and 
3500 reprints of the Harry Pelphry 
article, your June issue; or, 50 copies 
of your June issue or 50 -tearsheets 
of the article. 

E. S. DENHAM 
Denham & Co. 
Michigan Tool Co. 
Detroit, Mich. 
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Exploded view of Twin Disc Model PO 
Air Clutch installed on Famco Squaring 
Shears. This clutch operated successively 
at cycling engagements up to 160 per 
minute in competitive tests. 


When Famco Machine Company, 
Kenosha, Wisconsin, tested machine 
components for their new line of “PC” 
Series Square Shears they wanted a 
fast-acting dependable clutch. 


Under controlled conditions, 
Famco engineers tested an electric 
single face dry clutch and a Twin 
Disc single plate 8” Model PO Air 
Clutch. The shear operates at 300 
S. P. M., completing one cycle in 0.20 
seconds. In cycling up to 160 single 
strokes per minute, only the Model 
PO Air Clutch could provide the fast 
action required. 


Today, the Twin Disc Model PO 
Air Clutch is standard equipment on 
Famco’s new shears for 16, 18 and 20 
gauge mild steel in widths of 36, 42, 
52 and 72 inches. 


Besides fast action, these new Twin 
Disc Air Clutches offer such other 
profitable advantages as: 





New Famco Squaring Shears which feature a Twin Disc Model PO-108 Air Clutch. Clutch is pedal 
actuated from front of shears. 


Air clutch wins over electric 
clutch in fast cycling test! 


e New design permits highest capac- 
ity at up to 40 per cent less cost than 
comparable remote controlled air 
clutches. 

e Available in sizes 8, 10 and 11% 
inches . . . in triple-plate, double-plate 
and single-plate construction . . . up 
to 3480 lb.-ft. in torque capacity. 

e Exclusive cartridge-type diaphragm 
of long-lasting neoprene reinforced 
with nylon . . . eliminates leakage and 
provides long life. 

e Constant torque capacity . . . no ad- 
justment, self-compensating for wear. 
e Compact and rugged . .. with clutth 
mass properly distributed relative to 
friction area, providing long life on 
high energy loads. 

e Suitable for aig systems up to 130 
pounds per square inch. 

These three new sizes extend the time- 


tested, job-proved line of PO Air 
Clutches from 8 to 36 inches... in 


torque capacities to 166,800 lb.-ft. 
. to meet the widest variety of 
industrial applications. 

Test a Twin Disc Model PO Air 
Clutch in your laboratory . . . and in- 
clude it in your next design. See for 
yourself how this type clutch lends 

itself to conven- 
ient, economical 
remote control. 
| Write Twin Disc 
| Clutch Company, 
| Racine, Wiscon- 
sin, for complete 
details. 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Illinois 


BRANCHES OR SALES ENGINEERING OFFICES: CLEVELAND »* 


DALLAS * 


LOS ANGELES + 


NEWARK * NEW ORLEANS 
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Variable— 
speed 
drives 
speed 

material 


handling 


BULK MATERIAL HANDLING is made easy with 
variable speed drives on a new twin 13.3-ton coal un- 
loader. Motor-generator sets located in the main con- 
trol room power the cable winches letting the operator 
exercise his utmost skill for most effective speed of op- 
eration. 

The unloader operates on 4160 v supply. The 
winches lower and raise the two buckets independently, 
advance and withdraw the trolleys, and move the coal 
barges into and out of position to better locate the 
coal supply under the buckets. 

The hold and close lines have motor-generator sets 
that provide variable hoisting speed to a maximum of 


600 fpm at 800 rpm motor speed. Lowering speed is 
variable to a maximum of 720 fpm with a roping 
ratio of 2:1. This is based on an average lifting dis- 
tance of 90 ft. Empty buckets weigh 24,600 lbs each; 
loaded buckets weigh 51,200 lb. Speed is independent 
of whether buckets are full or empty. 

The barge haul winches are not variable and are 
located in the base of the tower not in the main con- 
trol room with the variable-speed equipment. They 
position the barges left or right for ease of unloading. 
The winches operate slow or fast at either 40 or 80 
fpm, depending on whether the barge is loaded or 
at overhauling speed with no barge. 


REEVING DIAGRAM shows connection of hold, close and trolley drums on new 
twin coal unloader built by Engineering Works Div., Dravo Corp., Pittsburgh, Pa. 


Hold and close lines 
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Feature 1: motor-generator sets provide variable cable speed 


MOTOR-GENERATOR SETS power the open, close, 
and trolley winch motors. The motors are mill-type, 
dc, forced-ventilated with separately excited shunt- 
field windings. Speed of the motors is directly pro- 
portional to voltage applied to the armatures by the 
m-g sets. Direction of rotation is determined by volt- 
age polarity. 

Generator voltage is controlled by amplidyne ex- 
citers that provide de torque control. During speed-up 
and retardation, torque is thus held to a constant 
value. These values, however, are considerably less 
than peaks experienced on earlier equipment using 
conventional rheostat controls. 

The drive control circuits cause the load to be 


Motor 250 hp.420 rpm, cont. 


Pillow block 


LJ 


Coupling 


Spur pinion 


Broke 


Limit switch 


picked up free of jerks; motors are therefore not sub- 
ject to shock loads. This provides longer life for all 
drive components and cables, cuts power consumption 
and lowers KVA peaks on the power supply. 

The amplidyne control divides the load approxi- 
mately equally between the hold and close cables when 
hoisting or lowering a closed bucket. This is done 
with both master switches in full speed position. When 
lowering an open bucket, with both master switches 
in full speed lowering position, speed of both the hold 
and close motors is matched to keep the bucket jaws 
open and to keep excessive slack out of the close line. 
If desired, the bucket jaws may be either opened or 
closed while the bucket is in motion. 


HOLD AND CLOSE drums have variable speed; 


go slow or fast according to operator selection. 


No. 1. For more information on any component in this article, see page 49 
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VARIABLE SPEED Continued 


Feature 2: auxiliary drives adjust bulk material position 


f f 


7o winch drum — +—7o winch drum 


Breasting line support Pilings Tower(¢)——> Turnbuckles for Top of pile el. 235-6" 


oe | eA tension adjusment 
; + ‘ 

















penccna Ring with safety clamp 


THERE ARE TWO barge haul winches, powered by 
2-speed motors, that move the barges left or right 
in the water to position the bulk coal under the buck- 
ets. Each winch operates at 40 fpm or 80 fpm de- 
pending on whether the barge is loaded or unloaded. 

Control for the winches is tandem or individual. 
When operated tandem, the hauling winch produces 
its required line pull while second winch produces a 
slight restraining force to keep the lines taut and pro- 
vide better control of barge motion. 

The winches are reeved to pick-up a barge 575 ft 
up or down stream and move it an equal distance in 
the opposite direction. 

Total weight of the winch is 7400 lb plus weight 
of the cable. Maximum starting line pull is 31,000 lb 


LOADED BARGE can be moved left or right in water 


to better position coal pile under buckets. 


which is 275% of rated line pull of 11,260 lb at 40 
fpm. Cable size is 7% in. dia and speed is 40/80 fpm. 
The cable drum is made of nickel-alloyed cast iron. 


Brakes 


Automatic stop protection is provided for all hoist 
and trolley operations—both mechanical and electri- 
cal. To intentionally stop the trolley, for instance, the 
operator reverses the master switch which reverses 
motor current. This stops the motor electrically and is 
known as plugging. In case of electrical failure, the 
mechanical brakes set automatically. If the operator 
overruns end limits, limit switches cut the power and 
the mechanical brakes set. 


No. 1. For more information on any component in this article, see page 49 


Spur geor 


Com aperated limit swith 


A.C. motor -/5 7/5 hp. 8758/1750 rpm 
440 volt 3 phase 60 cycle 


a '25 lbs. ft brake solenoid operated 


Reducer - ratio 25 to / 
20.5 hp. at 9OOrpm 


Spur pinion 


BARGE HAUL WINCH has two speeds: 40 fpm, barge loaded; 80 fpm, overhauling speed with no barge. 
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: ‘a 
INTERNALS made with famous G.S. 
precision give you better production 


It’s costly—in terms of machine time, man hours, over- 
head and customer dissatisfaction—to compromise on 
quality in Small Gearing for critical applications. You 
have no such worries when you order your Small Gears 
from G.S.—specialized equipment, specialized tech- 
niques and specialized, long-time experience assure 
properly designed, accurately cut Gears, produced to 
an unmatched standard of uniform accuracy. That 
means your production isn’t slowed by rejects or im- 
perfections—your product will operate smoothly and 
efficiently in the hands of your customers. 

G.S. Internals like those illustrated above, for ex- 
ample, are cut to exacting specifications for such ap- 
plications as air operated hoists, floor machines, radio 
equipment, navigating instruments and many other 
uses. If you use Internals—or any other type of Small 
Gearing—get G.S. in your picture! 





SEND FOR FREE 
Small Gearing Guide. 
Contains useful 


T charts. Send for 
RY | Uj I a t niece 

For 35 years Turner engi- 

neers have heiped design- 

ers solve their transmission 

problems. Only Turner of- 

fers up to 9 exact output 

speeds from 1 constant in- 

put speed. All this, in one 


compact rugged unit. Is ® e 
pa = Specialties, Inc. 
should Try Turner. 


WRITE, WIRE OR PHONE 





2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 





URNER 
RANSMISSIONS 


3416 Terrace St Kansas City, Mo 
Phone Logan 1-6800 


SPURS © SPIRALS * HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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Spring drive 
eliminates 
servo motor 
in missile 


By KENNETH W. BROWN, project director, 
Whittaker Gyro Div., Telecomputing Corp. 


SPRING MOTOR gives energy for gyro on short-flight- 
time missile and saves weight and space. Gyros of this 
type have been designed for the Dart missile and high- 
speed target drones. 


/nner gimbal 


Rotor 


3 oh Caging, uncaging 
& energizing coupler 


Roll axis 


me 


Clock-wise rotation 
Spring housing 


Drive spring 





Precision miniature bearings eliminate most friction 


SPRING MOTOR and helical slot and pin coupling, 
like that used on the starting crank of a Model T Ford, 
reduce weight of a reference gyro in a guided missile. 
The gyro may be stored with the spring in wound 
position for long periods without loss of accuracy. 
Torque supplied in the model shown is 40 lb-in. for a 
period of 30 millisec. This is sufficient for a control 
action of at least one minute. Models have been made 
for control periods as long as 10 min. 

The spring is wound by a key which fits a pin cou- 
pling much like the drive coupling. The spring arbor 
is held in position, until the gyro is energized by a 
ratchet and pawl. The pawl is pushed out of engage- 
ment with the ratchet by a spring-loaded plunger when 
an electrical fuse is burned through by an applied 
current. The fuse also releases a small spring-loaded 


arm whose purpose is to hold the drive coupling out 
of the way of the gymbaled portion of the gyro when 
it is up to speed. 

When the spring has transferred all its energy to 
the gyro, the gyro tries to drive the spring arbor 
through the coupling. Instead, the pin, through the 
gyro rotor shaft, forces the helically-grooved portion 
of the coupling, spring arbor, and ratchet away from 
the gyro shaft. When this happens, the spring-loaded 
arm moves in between a circular plate on which the 
ratchet is mounted and the spring housing to hold the 
coupling in this retracted. position so it can’t interfere 
with free motion of the gyro. Motion of this arm also 
closes switch contacts to indicate that the gyro is 
ready to go. This whole series of events, from applica- 
tion of energizing current until the ready signal is 
given, take 0.1 sec. maximum. 


No. 2. For more information on any component in this article, see page 49. 


Uncage indication switch 


Winding pin 


Ratchet lock 


Ratchet paw! 


Spring housing 
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detail of the energizing mechanism. 





SPRING-DRIVEN GYRO in section and a 


Rubber bands, string and springs 
for toys have evolved into Mylar 
belts. Nylon gearing and miniature 
motors for drives in life-size mis- 
siles and electronic equipment. 


16-Wheeler Super 'O 


FLEA-POWER IS NOT NEW. It’s a term applied to 
small size drives for toys and other miniature equip- 
ment regardless of its complexity. 

However, very highly-skilled mechanical and electri- 
cal engineers design these units and have advanced the 
field into the high-precision industry that it is today. 
Many of the concepts of flea-power are being adapted 
into control devices by the military in full size missiles, 
helicopters and various types of electronic equipment. 


Low Cost 


These products are miniaturized in appearance to 
resemble life size equipment. Any piece of equipment, 


is the 


complex as it appears, costs only a few dollars. Low 
cost is attained, not at the expense of lack of preci- 
sion, but with high production concepts coupled with 
design. 

The motors used are series-wound a-c—d-c. They 
pick up low voltage current from the center rail 
through a collector roller or shoe. They are grounded 
through the outer rails. 

The motor consists of a stationary field; three-pole 
armature which spins inside the field; and copper- 
graphite brushes that ride on the surface of the arma- 
ture commutator. 

They consume approximately 1 to 1.5 amp and de- 
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Missile fires 


ane ‘ at target 
Helicopter takes off Radar antenna 


rotates 


of 


LAT= 
Blea 


By J. L. BONANNO, chief engineer, Lionel Corporation 


forerunner of miniaturization 


velop 4000 rpm, at 10 to 14 volts under normal train 
load. Power is transmitted to the driving wheels in 
most of the units either through a worm and worm fivot of movable field 
wheel or spur gears. 
To attain scale speed of approximately 100 mph, a Field winding 
reduction ratio of approximately 8 to 1 is used. For and 
larger wheel models, the ratio may be 18 to 1. brush 


Reversing lever 
Movable field 


Worm Gearmotor 


Worm gearmotors drive the wheels through a worm 
that meshes with a worm gear on the driving axle. 
The armature shaft runs in a lubricant-filled reservoir 
so as not to require frequent ‘maintenance.’ In cases 
where one end of the armature shaft runs in a bushing, 
an oil-soaked wick provides lasting lubrication. 








Spur-Gear Motor 


The field of the spur-gear motors has two sections. 
One is pivoted to permit motion when attracted by the 
magnetic field of the stationary field windings. As 
the movable field pivots downward, it moves a pawl 
that engages geared drums on the brush holder caus- 
ing rotation. This reverses the electrical connections 
of the armature windings with respect to the field 
windings which reverses direction of motion. 

The movable field and the pawl stay in the low 
position and lock the drums as long as the field wind- 
ings remain energized. When current is interrupted, 
the pawl and movable field are returned to their un- 
stressed position by force of the pawl spring so that 
the pawl becomes disengaged from the drum gears to 
be ready for the next indexing. 





Continued on next page 
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FLEA-POWER continued 


Vibrator motor rotates 
three shafts at different speeds 


SMALL VIBRATOR MOTOR rotates three miniature 
figures at different speeds in an animated newsstand. 
It does this by pulsing a Nylon drive line that rotates a 
pulley and two plates with toothed racks. 

The motor is connected to 60 cps a-c. The armature 


Mylar drive belt positions 
indicator dial from a-c signals 


MYLAR DRIVE BELT INDEXES the dial on a minia- 
ture dispatch board. The board consists of a tiny vi- 
brator motor, Mylar belt, Nylon drive line, carriage 
and pulley assembly and worm and wormgear unit. 
The motor drives the belt which carries an actuating 


of the 
rotary 


120 times a second. Linear motion 
armature translated uni-directional 
motion by the drive line acting on the pulley. 


vibrates finger. This finger turns a detented dial and also 
pushes a sliding carriage. Mounted on the carriage is 
a figure attached to a pinion which engages a circular 
rack also mounted within the carriage. At each end 
of the travel, the rack strikes abutments causing the 
figure to rotate 180 degrees. 

To start, an electrical signal pulses the motor and 
advances the belt in short increments. The belt ad- 
vances the carriage to one side of the unit to close a 
controller button. Action continues until the carriage 
completes a full cycle returning to starting position 
and opens an internal switch. This ends the cycle. 

Operating range is between 10 and 14 v. 


is into 

The drive line loops around the pulley and is con- 
nected to a small tension spring on the frame. As the 
coil energizes, the armature snubs the line on the 
pulley rotating it a fraction of a turn. As the field 
relaxes, the armature springs back and the drive line 
slackens but slack is taken up by a small return spring. 
Since the spring is relatively weak, the line slips back 
around the pulley without turning it. One-way clutch- 
ing is thus effected. Each pulsation of current rotates 
the pulley through a small angle. 
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SWS 
ROLLER CHAINS 


Thoroughly Tested 
and Proved 


World’s Finest 
Roller Chains 


GIVE YOU 


5 important Benefits 





Within American Standard Tolerances 
Service to your Desired Length 
Completely Interchangeable 

Solid Machined Roilers 

Uniform Quality 


Manufactured by highly skilled technicians 
in West Germany, ]WIS Roller Chains 
are now available in all sizes and 
types, from stock. Available 
in sizes up to and 
including 240 
sextuplets. 


University of Minnesota 
Testing Laboratory Reports available, 


Write, wire or phone the exclusive American factory 
warehouse distributor for further information and prices. 


@ All sizes and types of sprockets available. Let us quote on your 
requirements. 


JWIS CHAIN 


SALES AND SERVICE 


Phone FEderal 3-1351 Phone Richmond 8-5246 
1407-¢ THIRD AVENUE SO. 756 E. WASHINGTON BLVD. 
Minneapolis, 4, Minnesota Los Angeles 21, California 


For more information circle No. 24 on Reader Service Card 
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Combines 2 SPEEDS FORWARD 
with neutral, reverse and reduction 
into one compact unit. 


S-N Model 5231 meets new demands for a versa- 
tile space saving reversing transmission for appli- 
cation up to 28 HP, with a maximum input speed 
of 2000 R.P.M. It changes speed and reverses 
smoothly and quickly under full load. 


Write 

The Snow-Nabstedt Gear Corp. 
Hamden, Conn., 

for complete information. 


MODEL 5231 
SPECIFICATIONS 
REDUCTION RATIO— 

1.97:1 and 3.34:1 forward 

3.37:1 reverse 
POWER TRANSMISSION—up to 28 HP 
MAXIMUM INPUT TORQUE—1000 pound inches 
MAXIMUM INPUT SPEED—2000 R.P.M. 
DIMENSIONS—15'%¢” long, 14” wide, 1434” high 


SNOW-NABSTEDT 


CTanamissim Enginens 


FOR OVER HALF A CENTURY 








ROTO-GUARD) 


| SHAFT MOTION INDICATOR | 








Connects to 
rotating shaft 


Actuates warning 
lights or other signals, 
Operates 

control switches. 


PROVIDES positive indication of drop in speed or stopping 
of machinery 


PROTECTS conveyors « elevators « feeders » belt conveyors 


OPERATING SPEEDS of 10 to 150 rpm make the ROTO-GUARD 
applicable to automatic protection of slow-moving machin- 
ery used in material handling and similar systems 


RUGGED AND COMPACT: approx. 5” x 6” x 6”. 


SIMPLE « POSITIVE « RELIABLE « LOW COST 
A Development of Wri 
THE BIN-DICATOR COMPANY — 
13946-E3_ Kercheval © Detroit 15, Michigan or 
Specialists in Automatic Control Devices for Bulletin 
Material Handling Systems for Over 20 Years RG-16 
*TRADE MARK 


WE SELL DIRECT + PHONE ORDERS COLLECT 


For more information circle No. 3 on Reader Service Card 
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connected machinery Double Protection 





FIRST: They protect against shaft misalignment. Some degree of shaft 
misalignment is unavoidable—and unless protective compensation is pro- 
vided, additional loads are developed on shafts, bearings and other 
revolving elements. The result is excessive wear-and-tear—and often 
actual breakage....FALK Steelflex Couplings compensate for either angu- 
lar or parallel misalignment—or for the more serious condition involving 
both! The exclusive Steelflex gridmember which joins the two hubs is not 
fastened to either hub; thus, either hub can shift in any direction without 
imposing a load on the other hub. 


Yet, important as protection against shaft misalignment is to you, it is 
only one function of the truly flexible FALK Steelflex Coupling. 


SECOND: They protect against torque fluctuations which create excess 
wear on connected machines and frequently induce destructive shaft mis- 
alignment. The exclusive FALK Steelflex grid-groove design cushions shock 
loads, dampens vibration, reduces impact loads as much as 30 per cent. 
You get this extra margin of protection that can mean the difference 
between operating and breakdown! You save on maintenance costs. And 
—you prolong the service life of your machines!...For complete informa- 
tion, ask your FALK Representative or Authorized Distributor. Or— 
write direct for Bulletin 4100. 
FALK and STEELFLEX are Registered Trademarks 
THE FALK CORPORATION, MILWAUKEE I, WISCONSIN 
Representatives and Distributors in Most Principal Cities 
Manufacturers of Quality Gear Drives and Flexible Shaft Couplings 


For more information circle No. 9 on Reader Service Card 


|} Photo shows portable pump unit con- 
™ nected to internal combustion engine 
— by a Type F FALK Steelflex Coupling 


Basic Type F 
FALK STEELFLEX COUPLING 
fills the needs of 90% 
of industrial applications 


This cutaway view shows the exclusive 
Steelflex design which provides forsional 
resilience with the strength of steel. This 
torsional resilience spreads peak or shock 
loads over a relatively long increment 
of time, thus greatly reducing stresses in 
connected machinery. 


The versatile Type F Steelflex can be 
used horizontally or vertically, without 
modification or special parts. It is ideally 
suited to 9 out of 10 applications. For 
unusual applications involving overload 
conditions, extended shafts, brakes, etc., 
standard designs of dual-purpose Steel- 
flex couplings are available. 


For most applications, you can give your 
machines the extra protection afforded 
by FALK Steelflex Couplings at no extra 
cost! 


FALK 


... good name in industry 





PowerGaip “TIMING” BELTS 


BRE... 3 


\ E A 


> 


todays outhoards"s 
faster, dependable? 


A good deal of the reason is U. S. PowerGrip “Timing”® Belts, 
invented and perfected by “U. S.” Engineers, now in use on the 
majority of the new outboard motors. PowerGrip gives a posi- 


tive, non-slip drive. It assures constant electrical output without 

chance of slip-up—generator performs perfectly always. 

Other advantages that make PowerGrip indispensable: 

¢ Trouble-free — no lubrication, noiseless, corrosion-resistant. 

¢ Compact—short center-to-center distance, light weight. 

¢ Safer—no slip to wear out belt, or cause breakdowns. 
The U.S. PowerGrip “Timing” Belt drive may well improve 

your product, just as it has improved outboard motors. These 

drives are available in stock for every industry from U.S. Power- 

Grip “Timing” Belt Distributors, from fractional to 1000 hp. 

e . e 

When you think of rubber, think of your “U.S.” Distributor. 

He’s your best on-the-spot source of technical aid, quick delivery 

and quality industrial rubber products. 


Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. in Canada: Dominion Rubber Company, Ltd. 


For more information circle No. 25 on Reader Service Card 
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3-minute ““post-grad course’’ 
IN TORQUE TRANSMISSION 


ORDINARY CARDAN UNIVERSAL JOINT 




















Mathematics and geometry prove this design joint 
continually changes shaft output velocity. During 
each revolution there are two high points, and two 
low points of speed and torque variation. This fluc- 
tuating torque action causes vibration and wear 
throughout entire driving mechanism. 





CONSTANT VELOCITY JOINT 


Do you have a torque transmission prob- 
lem that requires any one or a combination 
of these design improvements: 


Less vibration Higher speeds 


Reduced bearing wear Greater angles 


Longer shaft life More capacity 


And, if your application warrants placing 
the solution and ultimate cost-savings above 
ordinary, lower priced joint designs .. . 
RZEPPA can help you. 


RZEPPA Constant Velocity Joints are avail- 
able for light, medium and heavy duty appli- 
































This RZEPPA design joint continually transmits 100% 
smooth torque at all joint working angles. Such 
smooth torque action results from the drive balls 
applying force in a plane that bisects both input 
and output shaft axes. 


cations on air and space craft, vehicles and 
industrial machinery. 


WRITE FOR LATEST LITERATURE or send your 
dimensional sketch along with peak horse- 
power, R.P.M. and operating angles. With- 
out obligation, our engineers will assist you. 
Address: THE GEAR GRINDING MACHINE CO., 
Dept. TJ-759, 3901 Christopher Street, 
Detroit 11, Michigan. 


(PRONOUNCED: ‘'SHEPPA"') 


RZEPPA 


CONSTANT VELOCITY UNIVERSAL JOINTS 


Genuine RZEPPA Joints are made exclusively by THE GEAR GRINDING MACHINE CO. 
For more information circle No. 11 on the Reader Service Card 
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IDEAS for designers and plant engineers 


Two variable-speed 


sheaves on one shaft 


give high speed variation 


Tachometer pickoff gears 


Variable— speed 
sheaves 


TWO VARIABLE-SPEED SHEAVES, mounted on a piv- 
oted shaft give high ratio of speed variation. 


TWO VARIABLE-SPEED SHEAVES mounted on a 
single pivoted countershaft give speed variation of 
about 10:1 on a bandsaw. Ordinarily, speed varia- 
tion obtainable with variable-speed sheaves is of the 
order of 4 or 5:1. Theoretically, of course, the same 
speed variation could be obtained with the sheaves 
mounted on a driving and driven shaft. However, 
one sheave would have to have three times the pitch 
diameter of those now used to give the same reduc- 
tion ratio, if the input sheave were the same size. 
Remote speed control is gotten by moving the 
pivoted shaft with a hydraulic cylinder. A hydraulic 


Continued on next page 


TACHOMETER AND HYDRAULIC VALVE for control- 


ling the sheaves are on a panel on the bandsaw. 


No. 3. For more information on any component in this article, see page 49 
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continued 


VARIABLE SHEAVES continued 


control valve on the control panel lets the operator 
change speeds from the front of the machine. He 
simply moves the valve operating handle in an indi- 
cated fast or slow direction and when a tachometer on 
the panel shows the wanted speed he resets the handle 
to a lock position. The valve controls extension or re- 
traction of the piston of the hydraulic cylinder and 
thereby causes the shaft to move and change the pitch 
diameters of the sheaves. A spring-loaded pivoted mo- 
tor base compensates for sheave center distance 
changes. 

The bandsaw using this speed-changing system is 
made by American Machine & Foundry Co., Brooklyn, 
N. Y., for Henry G. Thompson & Son Co., New Haven, 
Conn. 


+ 


cylinder 


HYDRAULIC CYLINDER for remote control of vari- 
able-speed sheaves is visible here before sheaves are in- 
stalled. 


No. 3. For more information on any component in this article, see page 49 


Gearmotor makes obsolete press new production machine 


Geor 
motor 


A GEARMOTOR mounted atop an unused hydraulic 
press has converted it into an extremely useful pro- 
duction machine. One of the assembly operations in 
the production of outboard motors is the insertion of 
the propellor bushing. This bushing is a metal sleeve 
with a rubber sleeve bonded to its outer surface. Its 
purpose is to isolate propellor vibration from the rest 
of the outboard motor unit. Since driving torque is 
transmitted to the propellor through the rubber sleeve, 
the bushing is fitted very tightly into the propellor 
bore. 

Before someone got the idea of converting the press, 
the bushings were inserted laboriously by hand at a 
rather slow pace. The process consisted of turning 
the bushing and at the same time pushing it into the 
propellor bore. By simply boring a hole in the upper 
platen of the press and mounting a right-angle gear- 
motor on it, a very successful machine was made to 
do the job. The gearmotor rotates the bushing at 300 
rpm while the press ram forces it into the hub. Pro- 
duction rates have increased many times. 

This conversion was made at the Marine Products 


Div., McCulloch Corp., Minneapolis, Minn, 


PROPELLOR BUSHING inserter, at left, was made 
from an unused hydraulic press by mounting a gear- 
motor on the upper platen. At right, principle of oper- 
ation of the bushing inserter is demonstrated. 


No. 4. For more information on any component in this article, see page 49 
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V-belts work 


successfully 


on flat pulley 


TRIPLE V-BELTS drive directly 
from a sheave on a motor shaft to a 
large flat pulley very successfully on 
a punch press drive. Originally, the 
machine was driven by flat belting 
from overhead line shafting. In a 
modernization move, the machine 
was converted to an individual drive 
using flat belts driven by a counter- 
shaft atop the machine. The counter 
shaft was driven by V-belts and a 
motor mounted on the machine. This 
was then further simplified. 

It was decided to try mounting the 


motor on top of the machine and 
driving the flat pulley with the V- 
belts. With a pivoting motor mount 
to adjust belt tension, it has proved 
to be completely succéssful. There 
are no problems with belts slipping 
off the flat pulley and the three belts 
have plenty of traction for the appli- 
cation. In fact, the users say they 
have less trouble with belt slippage 
than they did with flat belts. 

Plant engineers at Marine Products 
Div., McCulloch Corp., Minneapolis, 
Minn. thought this one up. 


No. 5. For more information on any component in this article, see page 49 


Fluid coupling, jaw clutches give compact two-speed drive 


TWO CONSTANT-RUNNING CHAIN DRIVES de- 
liver output speeds of 56.5 rpm and 381 rpm for 
powering a grain conveyor. Torque requirement at 
the lower speed is 31% times that required at the high- 
er speed. Horsepower is 20 at high speed, 10 at the 
lower. Output shaft of the drive unit is coupled to 
the appropriate chain drive by one or the other of 
two jaw clutches. Both clutches are operated by the 
same linkage. The enclosed chain drives take up very 
little space as the photo shows. 

Between the two chain drives and the motor are a 
fluid coupling and an in-line speed reducer. The fluid 
coupling cushions shocks on starting and when the 
drive is reversed by reversing the motor. Overall ef- 
ficiency of this system is 97%. 

The conveyor carries grain from weighing bins to 
a marine tower for loading barges. It is reversed for 
unloading barges. High speed is used when bulk 
grain is being handled. The lower speed is for han- 
dling bagged grain. More time is required here for 
loading and unloading the bags. Chain and sprocket 
drive to the conveyor proper reduces conveyor speeds 


to 16 and 112 rpm. 


This transmission was designed and built by 
Baldwin Supply Co., Minneapolis, Minn. for installa- 
tion at a Russell-Miller Milling Co. dock in Alton, Ill. 


ag. SA 


2 


DUAL-CHAIN DRIVE gives high and low speeds for a 
grain conveyor. Jaw clutches for selecting the right speed 
are operated by one linkage. 


No. 6. For more information on any component in this article, see page 49 
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continued 


Silent chain solves slippage problem on machine tool 


SILENT CHAIN and tilting platform in “drive” position. 


SILENT CHAIN drive powers speed-adjustment pul- 
leys on a lathe without slippage. This allows con- 
version of overhead-drive machines to individual 
drives and eliminates an overhead shaft in a machine 
shop. 

Overhead shafting wore out bearings quickly and 
overhead lubrication drip-drained away. Belts stretched 
and slipped. Shaft downtime meant all machines 
stopped. With many machine tools designed for over- 
head drive, this firm was faced with two problems. 

The first problem: How to give individual drives to 
overhead driven machines? 

The solution: Development of a balanced tilting 
platform activated by a foot pedal which lowered the 
motor, its drive, and vari-diameter pulley-rack. 

This releases the flat belt’s tension, letting it fall 
slack. Stopping machine, the operator slips slack belt 
on needed speed-pulley, and releases foot pedal. The 
motor platform is spring-driven back into position, off- 
center linkage locks, holding the drive in place. 

Second problem: Stopping belt slippage on the tilt- 
ing drive transmitting power from motor to the vari- 
diameter pulleys. 

The solution: Use silent chain drive with center 
guide and toothed link-plates assembled on joint com- 
ponents. 

Unit is powered by a 1-hp, 1725 rpm, motor driving 
a 2-inch pitch-diameter sprocket. Second sprocket has 
10-inch pitch diameter. 

Chain application was developed and is now used 
at the Ruthman Machinery Co., in Cincinnati, Ohio. 
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FOOT PEDAL and linkage which lowers flat belt. 


SPEED changing position and drive position. 


Silent 
chain 
drive 
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Chain drive solves 


dual-speed timing problem 


CHAIN solves dual speed problem and eliminates 
misalignment in operating heavy doors in a food 
processing plant. 

The problem was to open and close the pair of 
doors in 10 seconds. Confined operating space kept 
the driving motor at one side. Door on the far side 
had to travel as fast as the near door, both had to 
meet in door-center at the same time. 

The solution is use of dual chains and sprockets. 
The chain driving the near door travels the shortest 
distance, hence moves at one-half foot per second on 
its 9-tooth sprocket. 

The chain driving the far door is driven by an 
18-tooth sprocket at one foot per second. Both sprockets 
are driven by a primary sprocket mounted on a shaft. 
Power driving this shaft is transmitted by a V-belt 
from an electric, reversible motor to a 10-inch pulley 
mounted directly on the sprocket-turning shaft. 

By pressing “Open” and “Close” buttons, plant 
personnel can activate the doors in 10 seconds. 

Several alternative methods of driving the doors 
are not practical, Using a train of gears creates weight 
and alignment problems. Lubrication and maintenance 
problems ruled out a rack and pinion unit. Cables 
eventually stretch, are in danger of wrapping around 
each other. Pulleys have size-limits that are overcome 
by sprockets. 

None of these alternatives would produce the speed 
needed to close the 10-foot door-opening in the speci- 
fied time. 

Chains and sprockets however, give dependable, 
trouble-free operation. They eliminate the need to line HW 
up parts due to uneven walls. 

The chain and sprocket drive is the development of 
The Clark Door Co., Inc., Newark, New Jersey. 
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Closes left hand door 
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Closes right hand door 
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. jo >) Reversible Doors meet in center 
DUAL SPEED problem of driving chains at different motor E 


speeds from same motor is solved as shown above. Top salaccreitace sn! 
photograph shows chain drive over doors and doors in 

closed position. Center photograph shows chain drive 

and sprockets. Botton drawing shows mechanical drive 

system schematically. 
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Now American Pulley makes it possible to standardize on the 







AMERICAN 


mS 298 


vy 


rey dhs 4 asy mounting. Easy removal. Inter- Compact. Smaller, lighter, Q-D 


changeable Q-D bushed sheaves for bushed sheaves transmit more hp in 
A, B, C and D section belts. less space, at less cost, with fewer 


belts. 











LINE OF V-BELT DRIVES 
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Patented double-taper hubs are easy to install, adjust, remove—and they stay 
that way! Positive gripping action. Perfect belt alignment. Standard adjust- 
able-speed sheaves provide infinite adjustment up to 28%. Wide range ad- 
justables permit infinite variations up to 2 to 1. 


Get immediate off-the-shelf delivery from your local distributor. 





If he doesn’t have them yet, write to us. We’ll 
give you the name of the nearest distributor who Yf, 
stocks the complete American Pulley line for = TRANSMISSION 


your convenience. f ))) DIVISION 


THE Li AMERICAN PULLEY COMPANY | 


4200 WISSAHICKON AVENUE « PHILADELPHIA 29, PA 
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Air cylinder keeps 
chain tension 
constant 


AUTOMATIC CHAIN TENSIONING is provided by 
an air cylinder on a drive where center distances may 
change during operation. Three rolls are driven by 
the chain on surface finishing machine which performs 
roughing, delustering, polishing and buffing opera- 
tions. Roll centers may be changed during operation 
due to variations in thickness of the material being 
processed, and are changed during setup. 

Cylinder is pinned to the machine base so it may 
pivot. The piston rod connects to crank arm which 
rotates a sleeve concentric with one of the roll shafts 
as the piston extends or retracts. Rotation of the sleeve 
turns another crank arm attached to the sleeve. The 
idler sprocket is mounted on this arm. 

Air pressure to the cylinder is maintained at con- 
stant value by a pressure reducing regulator. If the 
chain starts to slack off, the piston and idler sprocket 
immediately follow up to maintain tension in the belt. 
If tension tries to increase, piston and idler back off. 
Thus, constant tension is maintained over a wide 
range. There is no change in tension as position 
changes as there would be with a weight tensioning 
setup. Compactness is another advantage. 

The machine on which this system is installed is 


made by Clair Manufacturing Co., Olean, N. Y. 


Idler sprocket 


Tension cylinder 


CENTER DISTANCES of three rolls driven by chain and 
sprockets fluctuates during operation and may be 
changed during setup. (Above) 


CHAIN TENSION is kept constant on this surface fin- 
ishing machine drive by an air cylinder and pressure- 
reducing regulator. (Below) 
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VARIABLE SPEED through reducers, is obtained. 





FORWARD & REVERSE by use of friction drive. 


Wheels go backward, blade forward—— 


with friction drive! 


FRICTION DRIVE makes it possible to drive wheels 
in reverse without changing rotation-direction or speed 
of the blades on a rotary riding lawnmower. 

Mounted on the same shafts as friction discs, two 
pulleys drive V-belts, one turning the blade’s shaft, 
the other turning the variable pitch sheave governing 
back-wheel speed. 

Thus speed-changes that are directed to rear wheels 
do not affect the blade speed because blade is driven 
direct from engine. 

Problem facing designers concerned differential 
action of the rear wheels and the variable speed drive. 
They had to be able to vary the speed of forward travel 
while keeping blade-speed constant. 

Solution they evolved is: Drive the blade directly 
from the engine; drive rear wheels with engine, 
through a variable speed drive. 

When cutting heavy grass, blade speed must be 
constant but mower’s forward motion must be slowed 
to avoid overloading blade. Without the variable pitch 
drive-unit only the engine speed slowed the mower. It 
also slowed blade rotation accordingly. 

Speed is controlled by a spring-loaded selector with 
a 2-groove split pulley. Only the pulleys and V-belts 


YS 


, 


give a forward drive to the vehicle. 

To go into reverse, the variable speed pulley is 
moved toward the friction disc. Grooved wheel at end 
of variable speed assembly engages the disc-edge. The 
initial drive belt is disengaged by bringing the variable 
pitch sheaves too close together so that the belt slips 
off and is held by guides. 

The entire pulley and belt drive is then put in re- 
verse rotation. The variable pitch sheave mounted on 
the motor shaft turns the work-shaft on the rear wheel. 

Meanwhile, the blade is still powered direct, at 
constant speed, by the engine pulley. 

When the friction discs are disengaged, V-belt im- 
mediately slips into position on the re-positioned 
variable pitch sheave. 

This provides a neutral position between forward 
and reverse, and gives a smooth increase in accelera- 
tion from low to high speed. 

The result is a mower with a constant blade-speed, 
rear-wheel speed-variation, and reverse action com- 
pleted without conventional gear transmissions and 
differential. 

It is the development of the YUBA Power Products, 
Inc., Cincinnati, Ohio. 
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“Ball bearings act as clutch in eccentric drive 


AUTOMATIC DISENGAGEMENT of an eccentric 
drive on the knife blade mechanism of a sod cutting 
machine is performed with two ball bearings. 

The arms on which the knife is mounted must be 
raised and lowered to adjust for the different cutting 
depths for different types of sod and the cuts must 
be started from the surface. Therefore, the arms must 
be able to move vertically with respect to the driving 
eccentrics while they are being driven. 

An elongated opening in the support arm is used in 
which the eccentric fits. An antifriction bearing is used 
on the eccentric. This lets the arm move vertically with 
respect to the eccentric while it is being driven. The 
automatic disengaging is obtained quite simply by 
cutting away part of the driving surfaces so that when 
the arm is raised high enough the eccentric and bear- 
ing do not make contact. 

This machine is designed and built by Sod-Master 
Corp., Minneapolis, Minn. 


Eccentric 





ECCENTRIC DRIVE is automatically disengaged when 
knife support arm is raised because bearing contact 
surface is cut away. 
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Timing belt drive reduces sheave diameter 


ee TIMING BELT uses a smaller sized sheave than that 
[tm ~=sused on a V-belt, thus gives economical performance 
on a circular saw. 

Once driven by V-belts, the machine now uses the 
same horsepower motor even though sheave diameters 
have been reduced by 30%. 

Bearing life has been increased because lessened 
sheave-weight keeps overhung load on bearings to 
minimum. Gearlike teeth on belt and pulleys need no 
lubrication because there is no metal-to-metal contact. 

Saw-blade turns at 795 rpm, motor has 75-hp. 
Timing belt application is on machine manufactured 
by the Motch and Merryweather Machinery Co., Cleve- 


land, Ohio. 
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NEW PRODUCTS 


Expanded bearing unit line 


Wider ball bearing choice is offered by new LF three- 
bolt and LFT two-bolt precision flange bearing units. 
Bearing cartridge is permanently mounted in one-piece 
malleable housing for maximum strength with light 
weight. Either flush or recessed mounting is provided, 
with full housing contact under ball path. Precision 
self-alignment is constant and automatic between bear- 
ing OD and housing ID. Centrifugal-labyrinth seals 
retain pre-lubrication and prevent dirt from entering. 
Standard sizes: 34 to 1-7/16 in., ten sizes in all. 

Sealmaster Bearing Div., Stephens-Adamson Mfg. 
Co., Aurora, Ill. 


Circle No. 100 on the Reader Service Card 


Adjustable-speed drive improved 
Polydyne drive operates on the principle of V-belt 
connected, adjustable-pitch pulleys. It is easy to main- 
tain, has accessible controls, and is compact. Actuating 
force is directed through an equalizer which prevents 
any binding or sticking of the speed control. Adequate 
internal clearances without external enlargement make 
belt replacement easy and belt tensioning is automatic 
and immediate. Packaged drives are offered from 14 
to 25 hp (a-c) in output speeds from 5 to 4000 rpm, 
with standard speed variations of 2, 3, 4 and 5 to 1. 
General Electric Co., Schenectady, N. Y. 


Circle No. 101 on the Reader Service Card 


Liquid-cooling process for clutches and brakes 


Heat dissipation rates up to 10 times greater than 
those of conventional water-cooled units are achieved 
by newly-developed Liqui-cool clutches and brakes. 
Disc-type power transmission or absorption units re- 
move heat from friction surfaces faster through copper 
pressure plates which absorb 8 times more energy per 
square inch of lining area than cast iron plates previ- 
ously used. Smaller water passage cross section means 
maximum coolant velocity. Friction wear rates are 
drastically reduced, long lining life resulting. These 
features mean that more torque capacity can be built 
into a given size. Units are especially suited to high- 
inertia situations where large loads are started and 
stopped, or constant tension braking and continuous 
slip cutching where the units give good tension con- 
trol and horsepower absorption. 5 basic sizes in single 
or dual disc design; torque ratings from 4500 to 200,- 
000 in.-lbs, 
Airflex Div., Fawick Corp., Cleveland, Ohio. 
Circle No. 102 on the Reader Service Card 
Continued on next page 
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Rotary actuator 


Improved rotary torque actuator. De- 
sign has full cushioning for 0 to 370 
deg of high torque rotation. Actuator 
seals dead tight, may be stopped at 


any point in cycle. Can be powered 
by air, gas, water or oil. For stand- 
ard cycles of 0 to 100 deg, 0 to 190, 
0 to 280, 0 to 370, with margins for 
over-travelling. Bores from 4 to 12 
in. ’ 
Carter Controls, Inc., Lansing, IIl. 


Circle number 103 on reader service card 


Double-spring brake 

New self-energizing, multiple-spring 
brake for rugged service on heavy- 
duty presses. Known as the CT brake, 
it gives maximum braking power in 
both rotating directions. Dual springs 


produce brake torque; release is air- 
actuated. Welded steel trunnion bar 
design, with generous lining area for 
given diameter. 

Airflex Div., Fawick Corp., Cleve- 
land, Ohio. 


Circle number 104 on reader service card 
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Single-revolution clutch 


Features adjustable torque control. 
Designed for automatic, positive ro- 
tation of a shaft from continuously 
rotating source of power. Ball bear- 
ing-equipped flywheel lends itself to 
V-belt, gear or direct drive with 
mounting either at the end or in the 
middle of the shaft. Works for clock- 


wise or counter-clockwise rotation. 


For speeds to 150 rpm, with 1/3 
hp rating at 100 rpm. Shaft diam- 
eters from 1/2 to 1 in. 

Theodore M. Wright, Inc., Cam- 
den, N. J. 


Circle number 105 on reader service card 


Bearings for vibrating screens 


High speeds, heavy loads and eccen- 
tric shaft motion present special 
problems for anti-friction bearings 


for use with vibrating screens. “C” 
type screen bearings give high load- 
carrying capacity and long fatigue 
life with longer rollers, close con- 
formity of roller and ring contours 
and separate axially floating ring for 
effective guiding of rollers. Specially 
designed one-pice, centrifugally cast 
bronze cage ensures efficient bearing 
operation at high eccentricity and 
speed. Bores from 55 to 160 mm, dy- 
namic load C rating, C, 37800 to 
260000 Ib. 

SKF Industries, Inc., Philadelphia, 
Pa. 


Circle number 106 on reader service card 


Small differential 


Compact, rugged differential adapt- 
able to many small-vehicle applica- 
tions, such as garden tractors, 


mowers, golf carts, midget racing 
cars, etc. 10 hp rating. Assembly per- 
mits mounting of sprocket, pulley or 
gears. Hubs provided for anti-friction 
bearings. Alloy steel axle shafts can 
be machined at point of use. Alemite 
grease fitting for lubrication when 
mounted externally. Can also be run 
in oil inside a differential case. 
Warner Automotive Div., Borg- 
Warner Corp., Auburn, Ind. 


Circle number 107 on reader service card 


Adjustable-speed drives 


New line in 1/6 to 10 hp range. 
Drives use magnetic amplifier unit- 
driving thyratrons in full wave cir- 


cuit, followed by d-c shunt motor. 
Speed ranges of 100:1 and regula- 
tion percentages of 1—2% without 
tachometer feedback. Flexible mod- 
ular construction lets user select par- 
ticular features needed. 

Cleveland Machine Controls, Inc., 
Cleveland, Ohio. 


Circle number 108 on reader service card 


Multi-purpose lubricant 


Known as Keystone No. 88, product 
applies to 90 percent of ball and 
roller bearing installation, according 
to manufacturer. High-film-strength, 
lithium base makes it resistant to 
damp atmospheres or direct contact 
with water. Does not thin out under 
heat or pressure. Operating tempera- 
ture range of 0 to 275 deg, six dens- 
ities available. 

Keystone Lubricating Co., Phila- 
delphia, Pa. 


Circle number 109 on reader service card 
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Needle bearings 


Roller-cage assemblies meet space re- 
strictions for applications like idler 
gears, planetary gears, seaming rolls 
or any locations where shaft and 
housing surfaces can be hardened 
and ground. Needle assemblies use 


1/8 in. diameter precision ground 
rollers, permanently aligned in poc- 
kets or bronze cages centered on 
housing surface. Cage-guided rollers 
cannot skew or misalign. 18 sizes, 
choice of two lengths, for shaft diam- 
eters from 1/2 to 2 in. 

Orange Roller Bearing Co., Inc., 
East Orange, N. J. 
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Micropitch bushing chain 

Extremely fine pitch chain combines 
high strength and high resistance to 
joint wear with minimum size and 


VARIABLE SPEED DRIVES 
Tale Ml) die} (-Meteltielitatet-, 


Widest Choice of Drive Arrangements 


and Speed Ratios...all V to V 





All Gerbing variable speed pulleys utilize the effi- 
cient V to V operating principle which allows the 
use of a V-groove driven sheave. This offers greater 
effective pulling power, vibrationless transmission 
of power, and long belt life. HP ratings are from 
fractional through 25 @ 1750 RPM. Speed is adjust- 
ed by a mere turn of the handwheel. Speed-change 
ratios up to 8 to 1 may be obtained without stopping 
the motor. Built for years of trouble-free operation. 
Electric or mechanical remote controls are also 
available. 


@ RoT0-cone 


¢ Sizes from « V-belt travels on 
Ve to 25 HP. fixed center line. 

© Speed ratios © Easily installed. 
up to 4 to 1. 


@ RorTOo-prive 


Used with stand- 
ard or counter- 
shaft adjustable 
motor bases. 


© Speed ratios © Consists of 
up to 8 to 1. 2 Roto-Cone 
© No adjustable pulleys. 


motor base needed. 


© VAR‘A’CONE 


© For all ‘A’ and © Ratios 


Save up to 
40% over 
conventional 
drives. 


© 


Through shaft 
mounting. 


‘B’ belt drives. up to 
© Ve thru 1 HP. 2% te 1- No interlock- 


ing discs. 


@) VARA‘CONE Fixed Center Drive 


« Two © Up to 712 to! 

Var'A’Cones — speed-change 
one manually ratio. 
operated. 


© FLEXIBLE COUPLINGS — Cushion Type © 


* 3 Models 
¢ From fractional to 700 HP 
© No lubrication 


e Fixed shaft centers. 
e No adjustable 
motor base needed. 


bastmay ttt eden ttpe saps y. os SOGRARGS SAGAR Snenanen pigs 


ACTUAL SIZE ¢ For details — request 


a copy of Flexible 
Couplings Bulletin 


weight. Permits an infinite variety of 

shaft centers. Multiple shafts can be 

accurately timed because sprockets 

may engage both sides of the chain. 

Specially applicable in  electro-me- Se 

chanical equipment, communications | 

devices, cameras, data processing ma- 

chines, etc. 
Diamond Chain Co., Indianapolis, — 


@ MOTOR BASES — complete selec- 
ae tion of standard and countershaft 
he latest type of adjustable. 

tools and equiPp- @ VARIABLE SPEED BELTS... 


: ine 
automatic machi plant has Ley 4 © COMPANION SHEAVES... 


ment in ou oduction compare® | Available from distributor and fac- 
u r turing 
stepped uP s smaller manufac tory stocks. 


our previow k, Illinois. 
facilities 1" Northbroo FOR DETAILS REQUEST 
BULLETIN AP-158 


Ind. The installation of 


Circle number 111 on reader service card 











Low torque brake 


For accurate tension control in low 
torque range. Low torque diaphragm 
brake has low inertia and comes 
equipped with linings to withstand 


ERBING : 
Wr Taleir- Let itigialem Otelgelele-lilels 
Continued on next page Tel: SHerwood 1-2790 © ELGIN, ILLINOIS 
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drive world’s largest 


Horsburgh & Scott is proud to have supplied the spur gears 
that drive this machine—designed and built by Bertsch & Co., 
Cambridge City, Indiana. Largest of its kind, it bends cold 
steel plates up to 414 inches thick, 16 feet long; weighs over 
¥% of a million pounds. 


Horsburgh & Scott has facilities to generate gears up to 
125” diameter and to form-mill spur gears up to 160”. We 
have a complete industrial gear line including worm, helical 
and herringbone speed reducers. 


Tell us your needs. We'll be glad to help you select the 
proper gearing for you. 


high temperatures and speeds up to 
2000 rpm. Easy installation, requires 
only one holding pin. Ideal for appli- 
cations requiring 400 in.-lb torque or 
less, or where small intermittent or 
constant drag is needed to prevent 
over-running. Psi ratings from 10 to 
100. 

Horton Mfg. Co., Inc., Minneap- 
olis, Minn. 


Circle number 112 on reader service card 


Anti-backlash gears 


Spring-loaded miniature gears for 
servo and instrument design. Over- 
all length 5/16 in. in clamp-on ver- 
sion. Internal spring is used. Float- 
ing gear is prewound and restrained. 
Assembly meshed by displacing float- 

2100-ton pressure 
shapes hull plates 
for atomic-powered 
submarines 


H & S bronze worm gears 
adjust forming rolls 


Send for your free copy of H & S Gear Catalog No. 57. 





THE HORSBURGH & SCOTT co. ing portion tooth. 96 pitch, size 


GEARS AND SPEED REDUCERS ! range 66 to 110 teeth. Bores .090, 
5112 Hamilton Avenue + Cleveland 14, Ohio .120 and .125. 

Precision Mechanisms Corp., East 
Meadow, N. Y. 


Circle number 113 on reader service card 
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Miniature chains, sprockets 


Mechanical chains and sprockets per- 
mit motion to be transferred simul- 
taneously through several planes 
without complicated gearing or cable 
slippage. Unlimited center-to-center 
selection for miniature and sub-min- 
iature assemblies in servo systems, 
gyro systems, special cameras, elec- 


F 














& 


tronic devices and small precision in- 
struments. Wider tolerances, less 
weight and maintenance. Designed to 
operate around minimum 7-tooth 
sprocket with root diameter of .250 
in. Chain pitch .1475 in., weight .45 
oz per lineal foot. Made of stainless 
steel and other materials, including 
non-magnetic beryllium copper. 
Sierra Engineering Co., Sierra 


Madre, Calif. 


Circle number 114 on reader service card 


Bearing retainers 

New line of fiber-glass-filled nylon 
retainers for needle thrust bearings. 
Made in non-standard sizes to indi- 
vidual specifications up to 3 in. bore. 
Lower tooling costs for new sizes, 


® 


with special economies in short-run 
or low-volume bearing uses. Life and 
load ratings identical with steel re- 
tainers. Now in use for automotive 
steering gears, automatic transmis- 
sions, hydraulic pumps, tractor bol- 
sters and gear boxes. 

Torrington Co., Torrington, Conn. 


Circle number 115 on reader service card 
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Conveyor Attachments 
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Acme Conveyor Chains and Attachments 
meet the present day need for greater speed and durability 
on your automatic machines — they offer smoother running 
operation that costs less to buy and less to maintain. 


Acme Chains always keep their original accuracy 
and uniformity of pitch because of their high tensile 
strength and wear resisting properties of the hardened 
pins and bushings. 


Prove these facts for yourself by investigating the 
many advantages Acme Conveyor Chains and Attachments 
offer you. Consult your local Industrial 
Distributor today, he has the full cooper- 


[lceme 


Chain ation of our technical engineering depart- 
ment to help solve your problem. 


Write Dept. 28-D 
for new 100-page 
illustrated Catalog, 
including new en- 
gineering section 
showing 36 
methods of chain 
adjustments. 


Call ACME 


for Service : HOLYOKE 


MASSACHUSETTS 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS *« DOUBLE PITCH CON- 
VEYOR CHAINS ¢ STAINLESS STEEL CHAINS « CABLE CHAINS ¢ FLEXIBLE 
COUPLINGS ¢« STANDARD AND SPECIAL ATTACHMENTS 
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ICKERS, 
 MAGNECLUTCH.. 








The most versatile and dependable 
clutch for power transmission and torque control... 
MAGNECLUTCHES lick the toughest application problems 


The Vickers MAGNECLUTCH consists fundamentally of two rotating concentric 
cylinders coupled by dry magnetic particles under the influence of a magnetic field. 
With no direct contact between deudiinn surfaces, there is no wear; life of the 
MAGNECLUTCH is exceedingly long. Torque is easily regulated by varying the 
magnetizing coil current. 

Unlike all other industrial clutches, torque transmitted is independent of speed. 
Since starting and running torques are the same, there is no grab or chatter during 
acceleration or braking periods; operation is extremely smooth. Tore ue is transmitted 
at zero slip with 100% mechanical efficiency. MAGNECLUTCHES have a broad 
range of operating speeds, provide torque limiting, fast response, and can be easily 
and remotely controlled. 

The many unique features of MAGNECLUTCHES make them the most versatile 
and dependable clutches available, whether for tension control, cycling (start-stop) 
operation, torque limiting, controlled acceleration, wind-up, starting of high inertial 
loads, or constant torque transmission. Write for Bulletin 6000A 


Sales Engineering Offices: Boston * Chicago ¢ Cleveland 
Detroit « New York ¢ Washington, D.C. © Los Angeles 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND C@RPORATION 


EPA 6100-1 


ELECTRIC PRODUCTS DIVISION 


1817 LOCUST STREET @ SAINT LOUIS 3, MISSOURI 
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Picture of Dependability! 


SEND FOR 
BROCHURE 


This motor generator set made by Wm. I. 

Horlick Co., Inc., Boston, Mass., is pow- 

ered by a BROOK A.C. MOTOR. The 

user of this generating set is assured of 
dependability. More and more manufac- 

turers of electrically powered equipment 

are cutting costs and winning firm friends by power- 
ing with BROOK 1 TO 600 H. P. MOTORS—World’s 
Most Respected Motor. 


@ FAST DELIVERY OF ALL POPULAR MODELS! 


Brook Motors are available from warehouse at Chi- 
cago, Dallas, Jersey City, Los Angeles, Memphis, St. 
Paul, Salt Lake City, San Francisco, Atlanta, Seattle, 
Tampa, and other major distributing points. 


BROOK MOTOR CORPORATION 


3302 W. PETERSON AVE., CHICAGO 45, ILL. 


In Canada: Brook Electric Motors of Canada Ltd. 250 University Avenue, Toronto, Ontario 
For more information circle No. 4 on the Reader Service Card 
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Multiple V-belts 


New belts are claimed to set increased 
standards of power transmission, 
with more hp in given area, at less 
cost, and with fewer belts, smaller 
and lighter sheaves and shorter cen- 
ter distances. DA 358 belts have in- 
creased sidewall area which, together 
with domed top, frees entire sidewall 
for transmission purposes. Entire 
area is under compression from 
placement of tensile member above 
V-section of the belt. New strength 
member used makes for 40 percent 
reduction in number of cross-sections 
needed for multiple drives. With ac- 
companying, more compact sheaves 
up to 50 percent of overall drive 
width is saved, reducing bearing 
loads and weight. Manufactured in 
3v, 5v and 8v sizes. 

Durkee-Atwood Co., Minneapolis, 
Minn. 


Circle number 116 on reader service card 


Speed reducer 


Straight line reducers, foot mounted, 
flange mounted, or with extended 
housing. 5.06:1 to 1478:1 ratios, .077 
to 147 hp capacities, output speeds 
from .49 to 350 rpm. Permanent 
alignment with extra-rigid cast hous- 
ings of unit case design protecting 
against overhung loads, uneven 


mounting surfaces or accidental im- 
pact. Ratio may be changed, or unit 
inspected, by simple removal of end- 
bell without disconnecting reducer 
from load. 

Lima Electric Motor Co., Lima, 


Ohio. 


Circle number 117 on reader service card 
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Improved timing motor 


Moisture-proof and low-cost for chart 
drives, timing devices, similar appli- 
cations in instrumentation field. 
Motor capsule offers extra protection 
against corrosive atmospheres in 
chemical and processing plants, be- 
ing completely covered and sealed. 
Motor is heavy-duty, synchronous 
type with guaranteed torque of 30 oz- 
in. at 1 rpm. Synchronization main- 


? 


tained from 103 to 132 v a-c. Models 
for 120 or 240 v operation at 50 or 
60 cps. Standard shaft speeds be- 
tween 1/60 and 60 rpm. 

Haydon Div., General Time Corp., 
Torrington, Conn. 


Circle number 118 on reader service card 


External geneva drives 


For conversion of rotary to inter- 
mittent or indexing motion for gen- 
eva applications. Indexing, smooth 
and positive in either direction, up 
to 2,000 indexes per minute. Lock- 
ing after each indexing is accurate 


within .001 in. Entering of cam fol- 
lower at start of each cycle is con- 
sistently smooth. Center distances 
from 1 to 24 in. 

Geneva Motions Corp., Clearwater, 
Fla. 


Circle number 119 on reader service card 


Continued on next page 
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For more information on any components discussed in the feature 
or idea articles in this issue, fill out and mail biawk below. 
This applies only to those articles referring to this page. 


EDITOR, POWER TRANSMISSION DESIGN 
812 HURON ROAD, CLEVELAND 15, OHIO 


Please send me more information on components discussed in 
articles below. | am listing only one component per line. 
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We illustrate the cast bronze cam block for a hydraulic pump operating 
the hydraulic lift mechanism on an exceedingly well-known line of farm 
tractors. 


The manufacturer of this equipment has very unusual specifications for 
this cam block. Its bore has a very fine finish specification. It also must be 
round and true to size within unusually close limits. In addition, it must 
be square to the face of the cam block within limits that ordinary methods 
of manufacture will not attain. 


Bunting methods of manufacture result in a part which is completely to 
the customer’s exacting specifications. 


For the unusual, as well as the usual, in bearings, bushings, bars, or special 
parts of cast bronze, sintered metal, or Alcoa aluminum, see Bunting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed 
Product Engineering Department are at your command with- 
out cost or obligation for research or aiding in specification 
of bearings or parts made of cast bronze or sintered metals 
for special or unusual applications. 


ask 01 wile for your Copy of--. 

Bunting's “Engineering Handbook on Powder Metallurgy” 

and Catalog No. 58 listing 2227 sizes of completely finished 
cast bronze and sintered oil-filled bronze bearings available 
from stock. 


Bunting. 


The Bunting Brass and Bronze Company 

Toledo 1, Ohio—EVergreen 2-3451 

Branches in Principal Cities 

BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 

CAST BRONZE OR SINTERED METALS. ALCOA® ALUMINUM BARS 


For more information circle No. 5 on the Reader Service Card 


Continued from preceding page 


Motor generator set 


100-cycle set for within-plant oper- 
ation. Special noise limiting features: 


generator is ventilated straight up. 
noise paths within generator are 
acoustically lined, and special rotor 
slot wedges are used to reduce wind- 
age noise. Synchronous, 150-hp, 
1200-rpm motor, 220/440 v, 3 phase. 
For magnetic, reduced voltage start- 
ing. Generator has 125 KVA rating 
at 0.8 P.F. 

Electric Machinery Mfg. Co., Min- 
neapolis, Minn. 


Circle number 120 on reader service card 


Shaft collar 


Transmits torque up to allowable 
stress limits of low carbon rolled steel 
shaft, thrust loads exceeding rating 
of some types of roller thrust bear- 
ings, without use of conventional 


shaft keys, splines, shoulders, ete. 
Wrench is only assembly tool needed. 
Collar is spring-locked to shaft with 
crip equivalent to a shrink fit, will 
not work loose even under severe 
vibration. Sizes to fit commercial 
cold-rolled steel shafts from %4 to 
2 in. Available (besides torque collar 
type shown) is thrust collar type with- 
out dovetail slot across face. 

Kolock Products Co., Lutherville, 
Md. 


Circle number 121 on reader service card 
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You must know amount of bearing end-play... 
You must know amount of bearing face mis-match... 
You must know bearing race width... 


By WALTER BOBAK, 


tolerance stack-up on gear trains 


product engineer, Thompson Ramo BV oolridge Inc. 


A STEP BY STEP SUMMATION of tolerances pre- 
vents crossing of signs or doubling up of the same 
figures. Chart forms or addition and subtraction of 
mean dimensions with tolerance additions cannot be 
used in a critical tolerance analysis. No set rules can 
be applied to short-cuts. 


Common Method 

Consider a simple bearing and shaft assembly as 
shown in Fig. 2. The data used can be obtained from 
standard bearing handbooks. Normal tolerances are 
applied. 

The unknown quantity is dimension A. This is the 
length of the bearing stop pilot. 

Calculate a combination of dimensions that will 
assemble satisfactorily. That is, determine a maximum 
stack-up of parts that will fit into a minimum space. 

If you do it by the common method, the answer for 
the maximum length of pilot A is .490. This is cal- 
culated by 

3.495 min, seat to housing face 

—1.000 max, bearing widths 

~ 2.495 

—2.005 max, length between shoulders on shaft 

~ 490 max, length A of pilot 

This indicates that when the combination of tol- 
erances are in the worst condition, the maximum 
stack-up across the outer races is equal to the mini- 
mum space determined from the length of the pilot 
diameter and the depth of the housing bore. If this 
condition were to exist in an actual assembly, the 
shaft would have to play equal only to the end play 
of the bearings. 

Let us assign a working tolerance to the length of 
pilot A. The maximum end play can then be deter- 
mined as follows 
Let pilot length A = .490 — .480 

3.505 max, seat to housing face 

— .990 min, two bearing widths 

~ 2.515 
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1.995 min, length between shoulders on shaft 
520 

480 min, length A of pilot 

.040 max, clearance of assembly. 

From this, the maximum end play of the shaft is 
.040 plus the internal end play of the shaft. 

In order to point out the errors in the preceding 
tolerance analysis, we must first discuss the factors 
involved in the making of, and tolerances applied to, 
ball bearings. 


Must Know Bearings 


In the example, it was assumed that the tolerances 
on the bearings applied to the envelope dimensions. 
This cannot be assumed. In some cases, bearing hand- 
books state that the tolerance applies only to bearing 
race widths. 

To accomplish a thorough tolerance analysis, the 
geometry of the bearing for the worst stack-up con- 
dition must be known to determine the maximum 
and minmum conditions. 

Consider the configuration of a single outer race, 
with tolerance as shown in Fig. 3. The width tol- 
erance of the race is what is normally found in hand- 
books. However, prior to machining the race grooves, 
the individual races are made to vary within the set 
tolerance. When the grooves are machined, they are 
centered into the mean of the high dimension to some 
tolerance which is plus or minus some figure for 
locating the groove center. This indicates that when 
the bearing race is at its minimum width, and the 
groove is machined to its maximum position with 
respect to one face, the center of the groove with 
respect to the other face is at a minimum dimension. 

The same is true with inner races, At assembly, 
the inner and outer races are assembled indiscrim- 
inately. This can produce, and often does, a stagger 
or mis-match of the faces as shown in Fig. 4. 


Continued on next page 





TOLERANCE STACK-UP continued 
Mis-Match of Faces 


The envelope dimension of bearings must therefore 
be increased by the amount of mis-match. 

The groove radii in the races is larger than the 
radius of the balls. In addition, a certain amount of 
radial clearance is designed into the bearing. A com- 
bination of the two produces internal end play which 
is measured as the amount of axial movement of the 
inner race with respect to the outer race. You must 
know this for a good tolerance analysis. 


Correct Method 


Let us use the same dimensions used in the first 
example to compute a correct tolerance stack-up keep- 
ing in mind the geometry of the bearings as explained 


3500 4.005 


+.005 


500 | . 500 
MMA 


\ 
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FIG. 2. DIMENSION A is length of bearing stop pilot 
and must be determined. 


above. End play values will not be included. Here is 
the way the computations should be worked out. 
Maximum stack-up of parts is 
.0O7 max, mis-match of bearing faces 
495 min, race width—Caution: 
minimum width is used in this maximum 
stack-up because .007 max mis-match occurs 
when race width is minimum. 
2.005 max, between shoulders on shaft 
495 min, race width 
.0O7 max, mis-match of bearing faces 
3.009 max, across outer races of bearing and 
shaft assembly 
Minimum stack-up of space is 
3.495 min, bearing seat to housing face 
490 max, length A of bearing stop pilot 
3.005 min, space 
3.009 max, stack-up of parts 
004 interference max 
The minus .004 inches indicates there is a greater 
stack-up of parts than there is space. This means 
that the bearings will pre-load on assembly. With end 
play less than plus .004, bearings will gall. 
To correct this, do a stack-up applying the correct 
geometry of the bearing using the information from 
Fig. 2. Determine max length bearing stop pilot A. 


500 495 
“249 - 251 
‘251 “244 
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FIG. 3. WIDTH TOLERANCE of outer races can be 


found in handbooks, 


You will find that the pilot length will be .004 
inches shorter than the previously determined length. 
This eliminates the possibility of interference fit and 
pre-loading. 


Critical Stack-Up 
It is important that, for critical shaft end-play 
stack-ups, more data on bearings must be made avail- 
able to designers and engineers by manufacturers. 
These are end play, magnitude of face mis-match and 
face width. 


.007 Mox: ¢ 
<—25/ es Wa “ 





In this diagram the ball is 
centered in the center 

of the grooves which means 
the outer race canmove in 
either direction axially 
with respect to the inner 
race a distance of one-half 
of the bearing end play. 
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FIG. 4. MIS-MATCH OF FACES must be obtained from 


manufacturer. 


Let's do a tolerance analysis on the large gear 
train shown in Fig. 1 and control shaft end play. 


Determination of Dimension C 


-58560 min bearing race widths -59060 
00700 max mis-match of inner + .00200 
and outer races 

-57860 min across corners of 
bearing 
-00330 max one-half of bearing 


end-play 


59260 
00235 
-57530 min = across corners with 59025 
play out 
length between bear- 
ing shoulders 
bearing race width 


2.12000 min 2.13000 


-38870 min 
3.08400 min 
00700 max mis-match of outer 


39370 
3.11395 
+ .00200 
and inner races ; 


3.07700 min 3.11595 
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— .00225 
play 
3.07475 mi across outer races 
with play out 
-01100 x total shaft end play 
req'd 


3.08575 distance req’d across 3.12245 max 


outer races to obtain 
desired end-play 
3.74500 mi distance from face A 
to seat 
—3.12245 max distance across races 
-62255 max length C permissible 
Therefore C = .622 — .617 


Determination of Shims 


3.75500 max distance from face A 3.74500 min 


to seat 


— .61700 min length of stop pilotC — .62200 max 
3.12300 min 


3.13800 max space between outer 
race shoulders 
—3.08575 min distance across outer —3.12245 max 


races 
-05225 max Shims required to 
produce .008 to .011 

end play 


Following is how great end-play could become if no 


shims were used 
05225 max shimming require- 
ment 


-01100 max end play accounted for .00800 min 
00855 min 


06325 max Shaft end play with 
no shims 


Determination of Pilot D 


-38870 min bearing race width -39370 
— .00700 max wmis-match of outer + .00200 
and inner races 
-38170 across corners of -39570 
outer to inner race 
one-half of bear- — .00150 
ing end play 
37945 across corners of -39420 
bearing with play out 
1.49500 mi length of spacer 1.50500 
between bearings 
1.87445 1.89920 
-37945 mi across corners of -39420 
bearing with play out 
2.25390 across outer races 2.29340 
with play out 
-01100 total shaft end play -00800 
required 
2.26490 distance across out- 2.30140 
er races to obtain de- 
sired end play 
over-all length of 
housing 
from face A to bearing seat 


— 00225 


min distance from face B to bearing seat 
— 2.30140 max distance across faces 
1.8860 max length of D permissible 
Therefore D = .188 — .183 


Determination of Shims 


5.75500 max overall length of 
housing 
—3.24500 min distance from face 
A to seat 
2.51000 max 
— .18300 min length of bearing 
* ‘i stop pilot D 
2.32706 max space between out- 
er race shoulders 
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half of bearing end — -00150 min 


3.11445 max 


; -00800 min 


-00055 min 


00055 min 


—2.26490 min distance across out- —2.30140 max 


er races 
06210 max Shims required to 
produce .008 - .011 
end play 
It is shown from the range of shims required on the 
two shafts that the tolerance accumulation will cause 
considerable mis-match of the gears axially. 


-00060 min 


Upper Shaft Assembly 


max length of pilot C -61700 
max bearing race width -58560 
max 1.20260 
max mis-match of outer — .00700 
and inner races 
max face A to shoulder 1.19560 
on shaft 
min half of bearing end — .00330 
play 
max face A to shoulder 1.19230 
with play out 
max gap representing + .00000 
end play with bearing 
play out 
max 1.19230 
max 1.49500 
max face Ato gear 2.68730 
face F 


Lower Shaft Assembly 


max overall length of 
housing 
min length of pilot D 


on bearing stop 


bearing race width 


5.18330 
+ .00700 mis-match of outer 
and inner races 
5.19030 max 5.16130 
+ .00225 max half of bearing end + .00150 
‘ play 
5.19255 max 5.16280 
00000 max gap representing — .01100 
end play with bearing 
play removed 
5.19255 max 5.15180 
—1.49500 min spacer between bear- — 1.50500 
ings 
3.69755 max 3.64680 min 
-38870 min inner race width .39370 max 
3.30885 max face A to shoulder 3.25310 min 
on shaft 
2.68730 min face A to gear face —2.72825 max 
F 
62155 max gear face F to 52485 min 
shoulder on shaft 
62155 + .52855 
Average of above 97320 
2 





Make E 578 — .568 
3.30885 max 3.25310 min 
— .96800 min shoulder on shaft to — .57800 max 


gear face G 
2.74085 max face A to gear face G 2.67510 min 


— 2.68730 min face A to gear face F —2.72825 max 


05355 max mis-match of gear 05315 
faces 
If gear faces are .365 min, actual gear contact is 
365 — .053 -312 min. 
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Nomogram of involute gear teeth number 


By J. N. ARNOLD, professor, and 
ALLAN C. DUNK, assistant professor, Purdue University 


Np Ng 


= 
+— 500 
+—- 500 — 


i— 300 If gear is generated by rack-type cutter, such 
as a hob, gear will mesh without interference +— 200 
oe 200 with all external gears with teeth numbers great- 
er than certain minimum as listed in Table 1. 
Table 1 

Minimum Teeth Numbers That Will Mesh With A 
Rack (Hobbed, standard equal addenda teeth) 

SYSTEM N 

14% deg. Full Depth 32 

20 deg. Full Depth 17 

20 deg. Full Depth 14 

If teeth numbers smaller than those given are 
used and the gears are generated by standard 
hob, tooth flanks will be undercut. 

If gear teeth are generated by some method 
other than hobbing, i.e., Fellows’ shaping meth- 
od, teeth numbers that will mesh together with- 
out involute interference are limited and can 
be related as follows: 

4k? — N? sin? @ 
2N, sin? @ — 4k 


HiZaL YVIS ALNIOANI 4O WagWNN 


number of teeth on spur pinion 


maximum number of teeth possible on 
spur gear without interference when 
gears are generated by some means 
other than hobbing (rack-type cutter). 
(profile is involute down to the base 
circle). 
pressure angle (usually 14/2 deg. or 
20 deg.). 
— standard tooth system constant (equal 
ZB addenda). 
= 1 for full depth system 
s 0.8 for stub system 
a The smallest numbers of teeth on gears which 
have equal numbers of teeth that will mesh to- 
+ — 30 gether without interference and without under- 
cutting are listed in Table 2. 
Table 2 
Minimum Teeth Numbers for 
Equal Diameter Gears 
SYSTEM N =N 
14% deg. Full Depth 23 


9 


— 


20 deg. Stub 10 
If pinion of spur gear set is to have number 
of teeth greater than that given, maximum num- 
L? ber of teeth on mating gear (without interfer- 
9-145 FD ence) can be found from nomogram. 











9 =20°FD 
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LITERATURE on drives and components 


Source-book for oil seals 


Victoprene oil seals, having hardened 
steel cases, synthetic rubber elestom- 
ers and garter springs, are suitable to 
most shaft applications, whether rota- 
tional, oscillatory or reciprocating. 
56-page engineering catalog 305 de- 
scribes types of seals available. gives 
design, application, installation and 
maintenance information. Also a 
helpful glossary of SAE nomencla- 
ture and a complete catalog of speci- 
fications of seals available. Heavily; 
illustrated with pictures, tables and 
diagrams. 

Victor Mfg. & Gasket Co., Chicago, 
Illinois. 


Circle number 200 on reader service card 


Stock sprockets 


Illustrated 19-page catalog gives com- 
plete listing of sprockets and flexible 
couplings for roller chains. Full di- 
mensions, prices, mounting and dis- 
mounting instructions and other en- 
gineering data. Hub-type, plate-type 
and fixed bore sprockets included. 
Catalog 100B. 

Acme Chain Corp., Holyoke, Mass. 
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Precision ball bearings 


Bearings for instruments, aircraft ac- 
cessories, computers and recorders 
and other precision applications are 
described in a readable, attractive 
8-page catalog, C-1. Tolerances, char- 
acteristics and application sugges- 
tions are given, along with full lists 
of bearing available. Many illustra- 
tions included. 
Barden Corp., Danbury, Conn. 
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Bearing line 
Fifty-two-page reference catalog gives 
information on ball thrust, roller 
thrust and journal roller bearings. 
Ball thrust styles include flat seat and 
spherical seat, single and double di- 
rection. Both English and metric di- 
mensions are given. Catalog 20 is 
usefully illustrated. 

Ball and Roller Bearing Co., Dan- 
bury, Conn. 


Circle number 203 on reader service card 


58 


Bearing material 
Chemloy 719 is a newly-developed 
bearing material primarily for dry 
running, borderline lubrication or for 
operations in a corrosive environ- 
ment. Material is non-metallic, has 
extremely low coefficient of friction. 
Operates in either liquid or gaseous 
environments and requires no lubri- 
cation. Illustrated bulletin lists tubes, 
rods and sheets available. 

Crane Packing Co., Morton Grove. 


Ill. 
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Control starter 


Features and benefits of new 0 to 4 
control line are given in 6-page, illus- 
trated bulletin 14B9182. Design fea- 
tures and field modifications of the 
basic starter are covered, along with 
special-design and accessory devices. 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 
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Gearing applications 
Worm gear drives and applications 
to power transmission are shown in 
Bulletin 145, 16 pages, profusely il- 
lustrated. Sections on vertical and 
multiple-reduction units, right-angle 
reducers, helical attachments, inte- 
grated assemblies, etc. 

Cleveland W orm & Gear Co., Cleve- 
land, Ohio. 
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Automatic variable speeds 


Automation through Varitrol control 
units is outlined in 8-page illustrated 
booklet 1797. Of interest to design- 
ers and management, coverage in- 
cludes engineering angles and broad 
field of economic factors. Typical ap- 
plications are colorfully presented. 

U. S. Electrical Motors, Inc., Los 
Angeles, Calif. 


Circle number 207 on reader service card 


Fractional horsepower motors 


Bulletin 450 describes re-rated frac- 
tional horsepower motors in NEMA 
frames 56 and 48. Effectively illus- 
trated in color, discussion includes 


polyphase, split phase, capacitor 
start and permanent split capacitor 
styles. Full design data given on 
each component part. 

Robbins & Myers, Inc., Motor Div., 
Springfield, Ohio. 


Circle number 208 on reader service card 


Eddy-current equipment 


Dynamatic couplings, drives, brakes 
are presented in 15-page bulletin 
GB-3. Emphasized are Ajusto-Spede 
packaged drive units in fractional 
and integral horsepower ranges. Mag- 
netic-friction clutches and brakes are 
also inclued in concise form. 

Eaton Mfg. Co., Dynamatic Div., 
Kenosha, Wis. 
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Variable-speed equipment 
Revised 28-page illustrated bulletin 
3100, 1959 edition, describes com- 
plete line of all-steel, helical gear and 
integral Motoreducers. Lines have 
been redesigned to incorporate re- 
rated NEMA motors from 1 to 75 hp. 
Bulletin retains detailed information 
on unit size and construction, how to 
select proper size and ratio, installa- 
tion and accessories data, etc. 

Falk Corp., Milwaukee, Wis. 
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Compression packings 
Teflon, a chemically inert, low-fric- 
tion material, is featured as com- 
pression packing substance. It can 
be used as material from which 
packing is formed, or in liquid form 
as impregnant lubricating seal. This, 
and other standard substances, are 
described in applications to sealing 
for many conditions in 20-page illus- 
trated booklet. 

E. F. Houghton & Co., Philadel- 
phia, Pa. 
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Ball screws and splines 


Illustrated catalog 58 covers design 
standards and conditions, typical in- 
stallations, dimensions and technical 
data on Beaver ball screws and ball 
splines. 

Beaver Precision Products, Inc., 
Clawson, Mich. 


Circle number 212 on reader service card 
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Carbon-graphite for parts 


Karak carbon-graphite is a versatile, 
non-metallic material suitable for 
pump seals, packing rings, thrust and 
annular bearings, fluid coupling 
seals, and other applications. It is 
inert, non-contaminating and _ self- 
lubricating. Useful illustrated bro- 
chure gives full information on char- 
acteristics and uses. 

The Ohio Carbon Co., Cleveland, 
Ohio. 
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Motors, rotating devices 
New catalog shows complete line of 
small a-c motors and rotating devices 
for military and commercial uses. 
Servo and gear motors, induction 
and synchronous motors, alternators, 
generators and others are included. 
Rotating Components, Inc., Brook- 
lyn, N. Y. 
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Speed reducers 
Fifteen-page, well-illustrated bulletin 
5908 contains engineering informa- 
tion and specifications on Speed- 
Master line of vertical-helical gear 
reducers. Double and triple reduc- 
tion units. 

Western Gear Corp., Industrial 
Products Div., Belmont, California. 
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Screw conveyor drives 
Four sizes cover most industrial ap- 
plications. Drives complete with speed 
reducer, packing gland and drive 
shaft, mounted together. Each size 
available in 3 ratios, 3 to 1 single re- 
duction gearing, 8 to 1 or 18 to 1 
double reduction gearing. 16-page 
bulletin A667C, illustrated. 

Dodge Mfg. Corp., Mishawaka, 
Ind. 
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New ball source 
Price list and descriptive booklet in- 
troduces new line of mirror finish 
chrome steel Micro-Balls, recently on 
the market. Company manufactures 
balls from 14 to 19/32 in., in four 
AFBMA grade standards. 

Vicro-Ball Div., Berthelsen Engi- 
neering Works, Joliet, Ill. 


Circle number 217 on reader service card 


Continued on next page 
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Strength with 
Light Weight 
for Heavy-Duty Work 


Ribbed construction, in ROCKFORD HE Over-Center 
CLUTCHES, provides strength, without undue weight, 
to the clutch body and pressure plate. Driving pressure 
is applied toward the outside of the facing to assure 
that ROCKFORD CLUTCHES will continue to pull their 
full rated load during their long service life—particu- 
larly in power take-off applications. The load is carried 
by teeth on the outside diameter of the facing member. 
While your power transmission control projects still are 
in the planning stage, it will pay you to consider how 
this ROCKFORD CLUTCH will provide added strength 
with less weight. 


SEND FOR THIS HANDY BULLETIN 


= 
pan bm Shows typical installations of ROCKFORD 
ge Pm CLUTCHES and POWER TAKE-OFFS. Contains 
\ TAKE-OFFS 


ao Ww 


diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 


ROCKFORD Clutch Division BORG-WARNER 


1331 Eighteenth Ave., Rockford, Iil., U.S.A. 


Export Sales Borg-Warner international — 36 So. Wabash, Chicago 3, Ill. 


Small 
Spring Loaded 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Light 
Over Center 


i tele Sie) is) 


BORG-WARNER 


GGOLUEGO0C698 
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WOOD’S NEW LABYRINTH-SEALED 
‘“‘LIFE-LUBE”’ BEARINGS LAST NEARLY 
6000 HOURS IN EMERY DUST BLAST 


Wood’s new “Life-Lube” bearings recently were “blasted” to de- 
struction in emery dust to test their capacity to hold up under 
the most adverse operating conditions. These permanently lubri- 
cated, ball bearing pillow blocks and flange units were sealed in 
torture chambers in which the atmosphere contained an extremely 
high concentration of rapidly agitated, finely divided emery 
abrasive. Fully 4 of the exposed bearings were actually buried 
under this fine abrasive. Their average life was 5909 hours...a 
remarkable span in these gruelling tests. 


Continuing tests such as these, and the millions of “Life-Lube” 
bearings in service, demonstrate the dependable, economical 
service available from these precision-made permanently lubri- 
cated units. Their seals are not just close-running shields, but 
rubbing seals with flexible sealing lips running in contact with 
inner rings. These synthetic rubber seals form labyrinths with 
close-fitting steel caps which fling away foreign particles. Grease 
stays in... dirt out. Maintenance is sharply reduced. 


Wood’s “Life-Lube” pillow blocks, flange and take-up units are 
equipped with standard high capacity MRC 200 series ball bear- 
ings which allow unrestricted alignment in any direction. Pillow 
blocks and flange units are available in shaft sizes from % to 
2'%e inches. Take-up bearings from % to 2%6 inches. 


Write for Bulletin 7100. 


T. B. WOOD'S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 


ATLANTA @ CAMBRIDGE ¢ CHICAGO ¢ CLEVELAND ¢ DALLAS 
For more information circle No. 28 on Reader Service Card 
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Compact motor line 


Eight-page illustrated bulletin GEA- 
6927 describes new Thinline motor, 
rated from 1 to 5 hp in dripproof and 
totally enclosed constructions for lim- 
ited space applications such as ma- 
chine tools, fans, blowers and food 
disposers. Includes product features, 
chart of interchangeable flange di- 
mensions, and installation data. 

General Electric Co., Schenectady, 
Pi. 


Circle No. 218 on Reader Service Card 


Sprockets and chains 


Comprehensive, illustrated 88-page 
catalog on sprockets and chain drives 
has both stock part and engineering 
application information. Details on 
1300 stock sprockets and various 
types of roller chains, plus useful 
tables and graphs. 

Cullman Wheel Co., Chicago, Ill. 


Circle No. 219 on Reader Service Card 


Speed control units 


Motor control systems for remotely 
controlling speed of de motors from 
ac power source. Manual and auto- 
matic models, packaged including 
motors, are described in 6-page illus- 
trated brochure. Half-wave models 
from 1/50 to 1% hp, full-wave models 
from 14 to 3 hp, with various speed 
ranges and power source voltage 
choices. 
Electro 


ae & 
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Devices, Inc., Paterson, 


Transmission belting 


Extremultus belts have polymer in- 
terior tensile member covered with 
chrome tanned leather friction sur- 
face. Leather thus carries no load, 
can be tanned to give maximum co- 
efficient of friction without regard 
to strength or stretch properties. 
Greater horsepower per inch width 
for high speeds and high-capacity 
loads with unusual belt compactness. 
Well-illustrated 10-page booklet shows 
present applications, supplies detailed 
specifications and application data. 
Extremultus, Inc., Long Island 
City, N. Y. 
Circle No. 221 on Reader Service Card 
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What is Whatzzit Contest? 


Whatzzit contest is an opportuni- 
ty for you, readers of POWER 
TRANSMISSION DESIGN, to 
pass along ideas you’ve had in 
the back of your minds for a 
long time that could help your- 
self or someone else work out 
power transmission problems. 


Two Types of Entries 
Your entries may be: 

(1) An idea representing 
something you could build into 
actual hardware if you wanted 
to but have never had reason or 
need to do so. 


(2) An idea of some mythical 
thing you could use, if it were 
available, and which you have 
never seen or heard of on the 
market. 


For instance, a type 1 idea 
might be a simple design of a 
journal bearing made of organic 
fibers you work with in a textile 
mill, and you feel have tremen- 
dous frictionless properties if 
only someone would try them 
out as a bearing. 

A type 2 idea might be a de- 
sign of a 9-speed gear box that 
you could use in your work, if 
one existed, but which you've 
never seen or heard about. 


Whatzzit Contest Rules 
Whatzzit contest letters should 
be addressed to: 

W hatzzit . Contest 
% The Editor 
POWER TRANSMISSION 
DESIGN 


812 Huron Road, 
Cleveland 15, Ohio 


Entries should include a penciled 
sketch of the idea on any kind 
of paper and a brief description 
in 100 words or less. No for- 
mality is required. An honor- 
arium of $5.00 will be paid only 
for those actually published. 
Only a few can be used each 
month selected on the basis of 
idea originality and possible end 
usefulness. All entries become 
the property of Power Publishing 
Co., Cleveland, Ohio. Publica- 
tion is not an endorsement of 
workability or guarantee of state- 
ments made. Contest is offered 
only as a means of stimulating 
ideas and rendering service to 
others who may be able to apply 
these ideas to end uses. 
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Letters to the Whatzzit Contest 


Entry Type I1— WANTED: 


Interchangeable drives for extensible conveyors? 


An inexpensive conveyor kit that 
can be purchased with different types 
of belting (flat, bucket, ribbed, etc.) 
and a choice of gearmotor drives 
(1/4 hp at 250 fpm, 1/3 hp at 10 
fpm, etc.). Kit would have various 
section lengths (12, 24, 36, 48 feet, 
etc.). 

Conveyor may thus be lengthened 
or shortened easily. Load, speed and 
situational demands may be met with 
simple adaptations of the basic as- 


Conveyor belt 
(adjustable /en  \ 


sembly without great expense. 

The frame-work would be of strong 
slotted steel, easily assembled or dis- 
mantled, 

Small plants particularly would 
benefit from the versatility of the 
conveyor and the economy of adap- 
tation. 


R. S. Woop 
General Manager 
Kendrick & Davis Co. 


Lebanon, N. H. é 


(interchangeable) 


For Power Transmission Without Maintenance Use 


THOMAS FLEXIBLE COUPLINGS 


Thomas’ 40 years of flexible 
coupling experience is at your ) 
disposal to help you meet or- 
dinary applications or special ! 
variations for unusual cases. L 


Under Load and Misalignment 
only Thomas Flexible Couplings 
offer all these advantages: 


1 Freedom from Backlash 
Torsional Rigidity 
2 Free End Float 


3 Smooth, Continuous Drive with 
Constant Rotational Velocity 


4 Visual Inspection While in 
Operation 


5S Original Balance for life 
6 No Lubrication 

7 No Wearing Parts 

8 No Maintenance 


Write for engineering catalog 51A, and the name of 
your nearest Thomas representative 


a 
M4 THOMAS FLEXIBLE COUPLING COMPANY 


WARREN, PENNSYLVANIA, U.S.A. 
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ABSTRACTS of current technical papers 


Which variable-speed dc drive ? 


BY MARK H. SLUIS, electrical engineer, Pratt & Whitney Co. 


THREE CONTROL SCHEMES are widely used for 
varying speeds of de motors. Each uses controlled 
amplification where a small signal causes a propor- 
tional change in the high-level de output to the motor. 
The amplifying methods can be labelled: rotary, mag- 
netic and electronic, Figure 1. 

In choosing from these three types, some of the 
relative factors to be considered are: reliability, main- 
tenance, gain, speed of response, signal-power voltage, 
whether the device has low or high impedance, power 
range, efficiency, cost, size, and weight. 

Control includes the ability to accommodate wide 


FIG. 1. ROTARY, MAGNETIC, AND ELECTRONIC de 
drives use the same three-phase power input and de 
motor on the output end. 


A-C motor 





























D-C spindle 
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Optional 
control 











Electronic amplifier 
(Thyratron drive) 





speed changes, acceleration, deceleration, and regula- 
tion or maintenance of speed settings with varying 
load conditions. In a self-regulating system, the gain 
is a measure of error signal amplification. Speed of 
response is a measure of time for the system to adjust 
itself to a new set of conditions (usually expressed in 
cycles of the ac supply). Gain and response speed 
oppose each other and a compromise is usually neces- 
sary. 

The drives to be discussed are of the variable-volt- 
age type as far as the de drive motor is concerned. 
Power conversion from a three-phase ac source is 
assumed. 


Rotary Amplifiers 


Rotary amplifiers are of three general types: the 
variable-voltage drive, or MG set, the armature re- 
action generator, and the tuned field generator. Most 
common MG set is the Ward Leonard where a con- 
stant-speed prime mover, generally an ac motor, drives 
a de generator to supply a de motor. The generator 
field can be controlled in a number of ways to vary 
generator power output. Control power is from | to 
10% of load power. The lower figure is for larger 
machines. 

Field control may range from a _hand-operated 
rheostat to magnetic or electronic regulators. Regu- 
lators might, in turn, be controlled by feedback. Total 
response time of several stages of amplification is 
proportional to the arithmetic sum of individual time 
delays. Total gain, on the other hand, increases geo- 
metrically. By cascading until a sufficient gain re- 
serve is available, some gain can be traded for more 
rapid response. 


Magnetic Amplifiers 
These operate like synchronous switches to let cur- 
rent flow during a preset portion of the ac cycle, 
Figure 2, Impedance of the reactor drops instantane- 
ously to zero at this preset time and returns to a high 
value when the current passes through zero. The mag- 


This article is abstracted from a paper presented at 
the Design Engineering Conference, ASME, Philadel- 
phia, Pa., May 25-28, 1959. 
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Anode voltage 
Grid voltage 
Cathode 
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FIG. 2. MAGNETIC AMPLIFIERS control the portion 
of an ac cycle during which current flows. A de bias 
determines when conduction starts. 


Cost in dollars -' 
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netic amplifier therefore acts like a controlled imped- 
ance in series with the load. When controlling a d 
motor, a bridge-type rectifier would be used in series 
with the magnetic amplifier to change the ac output 
to de. External means such as transistor, vacuum tube, 
or another magnetic amplifier may be used to raise 
error signals to a level suitable for operating the mag- 
netic amplifier. 


Electronic Amplifiers 


These are also called thyratron drive systems be- 
cause they use gas-filled tubes called thyratrons. In 
addition to rectifying, or changing ac to de, the time 
during which the thyratron allows current to pass can 
be easily controlled. 

Control element in a thyratron is the grid. A small 
amount of power at the grid controls much large 
amounts of power passing between the cathode and 
plate, or anode, of the tube. Control is achieved by 
applying a positive potential to the grid of the tube 
at some moment during the time when the ac potential 
applied between plate and cathode is positive. The 
time at which the grid potential goes positive deter- 
mines when the tube fires and the duration of cur- 
rent flow. Once the tube fires, it conducts until the 
plate-cathode potential goes to zero. No amount of 
variation in grid potential can effect a change in 
conduction characteristics of the thyratron once it 
fires, Figure 3. 


FIG. 3. THYRATRON FIRING occurs during positive 
half cycle of plate-cathode voltage when grid potential 
goes positive. 





Hubs: Cover II, 38, 39 


PRODUCT 


Lubricants: 7, 44 


Lubrication systems: 7 


Actuators: 24, 25, 29, 44 


Axles: 13 Meter Bases: 45 


Motors, electric: 12, 20, 21, 22, : 
29, 43, 48, 49, 50, 58, 60 


Bearings: 2, 7, 16, 24, 25, 42, 43, 44, 45, 
47, 50, 51, 52, 53, 54, 55, 58, 59, 60 


Belt drives: 1, 3, 5, 8, 9, 10, 11, 26, 27, 28, 
31, 35, 37, 38, 41, 42, 45, 48, 56, 60 


Brakes: Cover II, 21, 43, 44, 45, 58 
Bushings: 16, 34 Seals: 43, 58 
Shafts: 33, 34, 41, 44, 50 


Pulleys: 1, 26, 27, 28, 35, 36, ; 
43, 45 


Chain drives: 1, 8, 9, 10, 11, 29, 35, 36, Sheaves: 1, 5, 33, 34, 38, 39, 
37, 40, 45, 47, 56, 60 48, Cover III 


Clutches: 16, 19, 35, 42, 43, 44, 48, Cover 3. Speed Reducers: 17, 18, 41, 48, 59, 
Controls: 12, 29, 40, 44, 49, 58 Sprockets: 1, 37, 40, 47, 50, 60 
Couplings: 24, 25, 30, 35, 58, 61 
iversal joints: Cove + ae 
Differentials: 44 Universal joints: Cover II, 3 
Gears: 2, 6, 8, 9, 10, 11, 21, 22, 23, 33, 34, 
37, 46, 57, 64 
Gear drives: 2, 8, 9, 10, 11, 16, 17, 18, 58 Variable-speed mechanical drives: 
Gearmotors: 7, 18, 26, 27, 28, 34 23, 33, 34, 35, 38, 39, 41, 45, 61 


Variable-speed electrical drives: 12, 2 
22, 43, 44, 58, 62, 63 


Precision-Built SPEED REDUCERS 





@ Fractional to 400 HP. 
® Ratios to 10,000 to 1 


A Size and Type for every 
Speed Reduction Need 


Choose the speed reducer you need from Abart’s 

complete line. Rugged, compact units are easy to 

install on new or old equipment—assure lower 

operating and maintenance costs. Worm, spur and 

combination gear—single or double reduction—with any desired 

shaft arrangement. Call your local Abart distributor today, or 
write direct for handy pocket-size speed 
reducer catalog. 


—SS 
Aba Custom-Cut GEARS 


No Stocks * Any Material * Any Quantity 


All Abart Gears are precision cut to exact specifi- 
cations. Spur, spiral, bevel, helical, internal worm, 
rack, sprocket types—54 to 96 D.P., 4” to 18” P.D. 
Request latest Abart Gear Bulletin. Send b/p and 
specs or sample for prompt estimate. 





ABART GEAR & MACHINE CoO. 


4833 West 16th Street Chicago 50, Illinois 
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automatic control 
and easy jogging 
economical for 
any machine 


Warner's new Electro-Sheave 


.. adds all the benefits of electric motion control to any 
motor-driven machine at a practical price. 

Warner’s new combination clutch-pulley package saves you 
money two ways: 1) It comes to you off the shelf, in one, low- 
cost, precision assembly. You mount it directly to any standard 
NEMA motor shaft (new or old)—there is no engineering, 
machining, or alignment to worry about. Just slip it over the 
motor shaft, tighten a setscrew, mount the brushholder, belt 
the sheave to the machine and it’s ready to go—in minutes. 2) 
It simplifies control. Any switch actuates the clutch. Simple 
wiring to the control panel and brushholder reduces assembly 
costs, eliminates mechanical linkages, levers, solenoids, and 
other actuating hardware. 

The Electro-Sheave fits right into your design scheme—gives 
your machines such advantages as faster no-load starting, pre- 
cise inching and jogging, adjustable torque, automatic control, 
smaller drive motors, reduced power consumption, and longer 
motor life. Five sizes (1 to 25 hp) are now available from all 
Warner distributors. Sheave sizes and styles accommodate most 
power requirements. 


For complete information on installation and operation, 
including cutaway drawings, description of controls, and 
selection charts—send for your copy of the new, fully illus- 
trated 10-page booklet, No. P-52. 


In operation...motor and 

shaft-mounted magnet run con- 

tinuously. Sheave and armature 

are free-running on ball bear- 

ings. Energizing the clutch cou- 

ples the rotating magnet and 
i. armature, transmitting motor 
| | torque to the drive sheave. 


Warner Electric Brake & Clutch Co. 


Beloit, Wisconsin 
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DISTILLED WRITING 
REWARDS THE READER 











On POWER TRANSMISSION DESIGN, Distilled Writing is under the di- 
rection of David Kinsler who works with the editors until the extra words 
are squeezed out of their copy. 


Result: bright, concise, easy-to-read content that makes every issue a 
quick, convenient source of information. Articles are shorter . . . making 
room for more articles of interest to you. 


This editorial quality control assures you more for your reading time. You 
get all the facts clearly, simply and briefly as possible. Distilled Writing 
makes POWER TRANSMISSION DESIGN more rewarding to you. 
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